Wasteload Allocation Study Tampa Bay, Florida Statistical Study by Gaitho, Peter
University of South Florida
Scholar Commons
Reports Tampa Bay Area Study Group Project
3-1984
Wasteload Allocation Study Tampa Bay, Florida
Statistical Study
Peter Gaitho
Follow this and additional works at: http://scholarcommons.usf.edu/basgp_report
Part of the Environmental Indicators and Impact Assessment Commons
This Statistical Report is brought to you for free and open access by the Tampa Bay Area Study Group Project at Scholar Commons. It has been
accepted for inclusion in Reports by an authorized administrator of Scholar Commons. For more information, please contact
scholarcommons@usf.edu.
Scholar Commons Citation
Gaitho, Peter, "Wasteload Allocation Study Tampa Bay, Florida Statistical Study" (1984). Reports. 156.
http://scholarcommons.usf.edu/basgp_report/156
{,~> . ": ""~'~ W~S:l~ELO AD ~,/·"~···A:(LOCAtJ~N 5T UQt«~ 
.).,., . ),. • , •• " " • • ,;. A' >~ ,; ,., • ' (" /"~ ~.~.( ~ 1 
TAMPJ\ .eAt:": : ;:;: :~: (j:Lb~JDA 
?- .1t ~ J.t ~. <=- y ~ ~~. .. 1; 
.. " .... ... "" . 
" , 
i~tV:r;;.A": 
p<&(&{ k~. ~ s 
~i !.k 'P.{ ri.. t: *' ,. 
.. ~~r~;~,·, ~: ~~. ~ : .~ 
~J ' ~ . 4" ?; G:< K ~ ~ 4~, ~ ,. 
~~x... (r .. '~" ~: 1< x t~ ~ J- 'e '¢,"~, .. : . ..>" 
~ . * 1 , ~. ~ ~ ~ ~ 
CENTER FOR MATHEMATICAL MODELS 
CIVIL ENGINEERING AND MECHANICS 
UNIVERSITY OF SOUTH FLORIDA 
MARCH, 19S4 
.. ... ( It 
MID-CARNIVORES 
~ 
;/ 
>-c 
:::> 
J-
en 
....J 
« () 
-J-
en 
-J-
« 
J-
en 
A Statistical Study on Factors Affecting 
Chlorophyll ~ Levels in the Tampa Bay Area 
by 
Peter Gaitho 
for 
Dr. Bernard E. Ross, Director 
Canter for Mathematical Modeling 
Department of Civil Engineering and Mechanics 
College of Engineering 
University of South Florida 
Introduction 
This statistical study was carried out on the Tampa Bay area in an 
effort to establish some basic relationships between levels of chlorophyl A 
and various environmental factors. 
Several statistical analyses were carried out. It was decided to use 
original data rather than averages over several months. It was felt that 
this would give us more reliable results. At the outset, the study centered 
around the use of data from only three months during the year; namely, 
February, June and October. It was felt that these months would be 
representative of the seasonal difference. Later, all months of the year 
were used in order to obtain more general relationships. 
The statistical analysis performed assumes that the data is normally 
distributed. It was felt that as a first study the assumption would not be 
of great consequence. Analysis of variance was carried out to provide some 
indication of where the variation in the data lay. 
Statistical correlations were also carried out and multiple regressions 
were performed. 
Data Base 
The data base used was the Environmental Protection Agency's (EPA) data 
collected at stations in various parts of Tampa Bay. Data available had 
been collected since 1973 for approximately 50 variables on a monthly basis. 
From 1973 to 1979 many variables had been omitted and for many other 
variables, data had not been collected on a monthly basis. After analyzing 
the availability of data, it was decided to use only data of later years, 
1 980 and 1981. 
For the multiple regression, it was necessary for any given sample that 
data be available for all the subject variables. A missing data point 
showed up as a zero and would tend to distort results. Due to the fact that 
data was selected by computer, it would be difficult to distinguish between 
a blank and a zero. To circumvent this problem, it was decided that if a 
given sample had a single missing ' value for one of the listed variables, it 
would have to be omitted. This, of course, reduced the total amount of 
useful data significantly. 
Further, the analysis used in the multiple regression utilized matrix 
solutions. Consequently, the results of any given variable were arranged in 
a column of a matrix. Should all the values of any variable be zero, a zero 
vector would be present in the matrix. With this zero vector, it would be 
impossible to perform the matrix manipulations. It was, therefore, decided 
to perform the analysis using only non-zero values. The consequence of this 
was that in any area (geographical) where one variable displayed all zero 
values, or where no measurements were taken for some variable, data from 
that entire region would be omitted. Since data was selected automatically, 
such an occurrence would not be obvious. However, it was in fact, this 
situation that provided a clue to some of the conclusions made later 
concerning regional differences in variable correlations . 
Variables Considered 
The variables considered for the study are listed below: 
1. Phosphorous - orthol Nitrogen - total* 
2. Phosphorous - total 
3. Ammonia (NH3) 
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*For the case of the first variable, ortho phosphorous replaces total 
nitrogen for studies involving the Hillsborough Bay area. Otherwise, 
for all other studies, the first variable refers to total nitrogen. 
The reason for this is explained in the previous section. 
4. Biochemical oxygen demand (B.O.D.) 
5. Sechi Disk 
6. Nitrate Nitrogen (N03) 
7. Temperature 
8. Sample Depth 
9. Dissolved Oxygen (D.O.) 
10. Total suspended solid (TSS) 
11. Chlorophyll ~ (CHL.A.) 
Most of the analyses were carried for the variables in this order. The 
computer printouts provided refer to the 11 variables in this order. The 
correlation matrix refers to the one to one variable correlation. Both the 
rows and the columns are numbered 1 to 11 to show all possible correlations. 
Analysis of Variance 
Two way analysis of variance was carried out with stations and dates as 
the two factors for each of the variables of primary interest. The date 
referred not to an actual day during the month but simply the month that the 
date was taken. For each station-date combination there was just one set of 
values. There was hence no indication of random error. The station date 
interaction was used as an estimate of the error. The results are 
summarized in Table 1. 
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Grand Date x Statn. Dates Stations 
Variable Mean Interaction df F Sgf df F Sgf 
df 
Sechi-disk 50.796 132 2 4.059 66 4.606 
Color 18.37 132 2 14.53 66 12.01 
N03 .0509 128 2 0.92 64 8.006 
Ortho Phosphorus .7028 46 2 7.487 23 1 6. 41 
Total Phosphorus .8931 46 2 5.428 [ 23 10.499 [ 
Ammonia .1708 46 2 10.71 [ 23 2,02 
Total Nitrogen .7809 128 2 1 4.162 64 9.33 [ 
Chlorophyll ~ 17.78 132 2 1 9. 1 6 64 2.638 
Table 1: Summary 2 Way ANOVA results for 1981. 
The two degrees of freedom indicated for the dates refer to the fact 
that data was selected for three representative months: February, June and 
October. The results indicate that there exists significant differences 
between each of the factors: Dates and Station. A significant difference 
between dates confirms the expected seasonal variations while the 
significant differences between stations suggest geographical differences. 
Correlations and ·Regressions 
It has been proposed previously that relationships between chlorophyll 
1 
a and other variables can be looked at in two ways. We may wish to 
consider the way chlorophyll a levels vary from station to station for a 
4 
given month or some other relatively short period. Such an approach would 
ensure that any major differences in other unknown variables from one period 
to the next would not affect the results. Another approach would be to 
consider variations for a given station for various months (or seasons). 
This idea is illustrated graphically in Figure 1. 
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Figure 1: Alternat.ive relationship between two variables. 
As the figure illustrates, the two approaches may give contradictory 
results. The month to month variation would indicate negative correlations 
while the station to station variations would indicate a positive 
correlation. 
With such possibilities in mind, analyses were carried out in the 
following ways. 
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1. Single months were selected at a time and analysis performed for a 
list of stations covering the entire bay. 
2. Analysis was carried for selected stations for the entire year. 
For anyone analysis, station selections were limited to one of 
these regions: 
(i) Hillsborough Bay 
(ii) Old Tampa Bay 
(iii) Lower Tampa Bay 
With approach (i) the aim was to remove the seasonal or monthly 
effects and observe the relationships based on station to station 
variations. With approach (ii) the aim was to remove (to some degree) the 
station to station variations and to observe relationships based on seasonal 
or monthly variations. The use of regions rather than single stations was 
simply a convenient way of increasing the number of data points. It is 
assumed that by using data from a relatively small area, we could increase 
the number of data points without introducing too much variation. It is 
shown later that these three regions do, in fact, have distinct differences 
in levels for most of the variables. 
Approach 1 Results 
Results from this approach showed a good deal of instability in the 
parameters. The correlations varied widely from month to month. The only 
explanation for this is the relatively small number of data sets that were 
available for individual months. 
We did, however, observe some consistency in some of the variables. 
The correlations with chlorophyll a showed that sechi-disk had consistently 
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negative correlations, B.O.O. consistently positive, and total phosphorus 
correlations were consistently positive. No particular importance was 
placed on the magnitude of the correlations except the observation that the 
large correlations--sechi-disk and B.O.O., were somewhat more stable than 
the rest. 
Correlations between Chlorophyll a and Variables 
1980 
Hillsborough Bay Old Tampa Bay Lower Tampa Bay 
Total Nitrogen x .192 .256 
Ortho Phosphorus .275 x x 
Total Phosphorus .180 .266 .418 
Ammonia - .502 .014 - .033 
8.0.0. .602 .390 .370 
Sechi-Oisk .383 - .406 - .605 
Nitrate (N03) . 11 2 .098 - . 1 21 
Temperature .178 .282 - .001 
Depth - .079 .019 - .250 
o iss. Oxygen .360 - .090 .002 
T. Susp. Solid .178 . 39 .136 
7 
1981 
Hillsborough Bay Old Tampa Bay Lower Tampa Bay 
Total Nitrogen x .212 .439 
Ortho Phosphorus .0944 x x 
Total Phosphorus .151 • 114 .370 
Ammonia - .492 .096 .154 
B.O.D. .740 .327 .349 
Sechi-Disk - .595 - .745 - .485 
Nitrate (N03) - .344 .315 .098 
Temperature .334 .775 .688 
Depth - .128 .095 - .114 
Diss. Oxygen .255 - .683 - .559 
T. Susp. Solid .159 - .598 .219 
Table 2 
Approach 2 - Results 
Prior to performing this analysis as stated, we performed the analysis 
for the entire bay area without making any distinction as to source of data. 
This would give us a frame of reference when individual regions were treated 
separately. For 1981, the analysis incorporated a total of 610 data pOints 
and covered the entire bay. This analysis was repeated to include 1980 data 
which resulted in the use of 1132 data pOints. 
Of particular interest is the correlation between total nitrogen and 
chlorophyll~. The figures for total nitrogen are a summation of ammonia 
8 
(NH3), nitrate (N03) and organic nitrogen. The low correlations of ammonia 
and nitrate suggest that the major contributor was organic nitrogen. This 
has been confirmed. 
The expected high correlation between chlorophyll ~ and B.O.D. and 
sechi-disk are evident. Also, the correlation between water temperature 
and dissolved oxygen is, as expected, relatively high. 
Noticeably omitted is ortho phosphorus. It was found that values of 
ortho phosphorus were zero for most parts of the bay except the Hillsborough 
bay area. It was felt that inclusion of the variable in an analysis for the 
entire bay might misrepresent the relationships. The Hillsborough bay area, 
it was also noted, produced most of the high end data pOints for most of the 
variables. 
The results obtained by studying the three regions separately are shown 
for 1980 and 1981 in Table 2. 
The Ammonia Chlorophyll Correlation 
As can be observed, there is considerable variation in the 
relationships. Particularly conspicuous is the correlation between NH3 and 
chlorophyll~. This correlation is consistently negative for both 1981 and 
1982 for the Hillsborough bay. The other two areas show small positive 
values. and in one case (1980 Lower Tampa Bay), a very small negative value. 
This is a curious observation and further study would have to be performed 
to fully understand this result. A tentative suggestion would be that in 
the Old Tampa Bay area and Lower Tampa Bay, the levels of chlorophyll ~ are 
not sensitive to the levels of ammonia, while in the Hillsborough Bay there 
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is a definite relationship. It is also noteworthy that the level of ammonia 
over the two year period (1980-1981) averaged 0.1685 mg/l in the 
Hillsborough Bay while the averages for the other areas were much lower; 
0.0762 and 0.0759 for the Lower Tampa Bay and Old Tampa Bay, respectively. 
In an attempt to understand better the differences in results for NH5 
between the three regions, additional tests were run. The first test 
involved using data points where ammonia levels measured <0.12 and another 
test using pOints with ammonia levels >.15. Both tests were run with all 11 
variables. Results are shown on Table 3. 
NH3 level (mg/l) 
Correlation W/chl-A 
Mean NH3 (mg/l) 
Table 3. 
<0.12 
0.255 
0.0753 
>0.15 
-0.453 
0.2709 
Although the figure 0.255 is not particularly large, it does seem to 
suggest the possibility that the relationship between ammonia and 
chlorophyll ~ does change at different levels of ammonia. 
To further investigate the ammonia relationship, simple two variable 
regression was carried out for ammonia and chlorophyll a in the three 
regions. The results are summarized below. 
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Region 
Hillsborough Bay Old Tampa Bay Lower Tampa Bay 
Corr. Coff. - .497 .096 .154 
Data Points 120 155 156 
% Expl. 24.7 0.00 0.00 
Table 4 
This summary of results indicates that the regression of NH3 in the old 
Tampa Bay and Lower Tampa Bay was not significant. That is to say, no 
particular relation appears to exist. In the Hillsborough Bay, ammonia 
alone could explain 24.7% of the variation. 
Dissolved Oxygen - Chlorophyll a Relationships 
Another regional difference observed was the relationship between 
dissolved oxygen and chlorophyll a. For both 1980 and 1981, Hillsborough 
Bay shows positive relationships (.36 and .255). For 1980, Lower Tampa Bay 
and Old Tampa Bay show very small values (.0025 and -.090). Here, because 
of the small almost nonexistent correlation, the actual sign is irrelevant. 
In 1981, however, both Lower Tampa Bay and Old Tampa Bay show relatively 
strong negative correlations (-.56 and -.68), respectively. 
Phosphorus - Chlorophyll a Relationships 
Two measures of phosphorus were taken, ortho phosphorus and total 
phosphorus. As was indicated earlier, the data revealed that levels of 
ortho phosphorus at the Old Tampa Bay and Lower Tampa Bay were very low, and 
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in most cases, zero. It was impossible to obtain enough data pOints that 
included nonzero values of ortho phosphorus in these areas. Consequently, 
for these two regions ortho phosphorus as a variable was omitted. Levels of 
or tho phosphorus in the Hillsborough Bay were much higher, however, and were 
included in the analysis for the area. 
Total Phosphorus 
Reference to Table 2 indicates a regional difference in the 
correlation between total phosphorus and chlorophyll~. In particular, the 
Hillsborough Bay and Old Tampa Bay show very small, probably insignificant 
correlations. The lower part of the bay however, showed higher (positive) 
correlations for both 1980 to 1981. The tables below summarize the mean 
levels of total phosphorus in the three areas. 
Hillsborough Bay Old Tampa Bay Lower Tampa Bay 
Mean .7858 .4578 .1662 
Std. Dev. .24798 .17983 .17629 
A 100 130 142 
Table 5: 1980 data 
Hillsborough Bay Old Tampa Bay Lower Tampa Bay 
Mean .7858 .4578 .1662 
Std. Dev. .41655 .12535 .09307 
A 11 9 155 156 
Table 6: 1981 data 
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Standard hypothesis tests on these figures confirm the observed sample 
differences as being significant. Both Hillsborough Bay and Old Tampa Bay 
exhibit significantly larger levels of total phosphorus that lower Tampa 
Bay. 
Although it has not been confirmed, the indication is that at the lower 
phosphorus levels, chlorophyll a becomes more sensitive to the phosphorus 
level. In other words, it may be suggested here that one of the limiting 
nutrients in the level of chlorophyll ~ (for Lower Tampa Bay) is the level 
of total phosphorus. 
Nitrate - Chlorophyll a Relationships 
The statistical correlations carried out failed to show any significant 
correlations in most instances. This does not necessarily mean that 
chlorophyll ~levels are not affected by nitrate. It is quite possible that 
if levels of nitrate hover around the optimum levels, that small variations 
in nitrate levels may not affect the chlorophyll ~ levels. Analysis 
performed on a monthly basis did show positive correlations between these 
two variables, but the values varied a great deal from month to month. The 
main problem here is suspected to have been that of a lack of sufficiently 
large numbers of data pOints. These monthly studies did show significantly 
higher R2 for the multiple regressions. The coefficients of the model, 
however, differed greatly in both sign and magnitude. 
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Multiple Regression 
Multiple regression results were obtained for every data set that 
correlations were performed. The aim at each instance was to obtain a 
prediction model that would be at least applicable to the region. The 
following model is assumed. 
B + B + B2 x2 - - - - - B X Y = (10 0 1 n n)E 
which suggests 
Log Y B x + Log E 
n n 
It was found that original data resulted in very low R2 values while 
the above transformation improved the results. The transformation allows us 
to treat a non-linear function as a linear function. The error term Log E 
is assumed to be normally distributed. 
Any prediction made using the transformed model would, of course, yield 
the log of the chlorophyll a level (Y) which would have to be transformed 
back to the original form. 
Most of the analysis that was performed forced all ten variables into 
the equation. It was recognized that the use of stepwise variable selection 
procedures would result in a reduced set of variables for the final 
equation. However, the effort was to gain as much information as possible 
from preliminary runs. 
Results 
The prediction models obtained differed largely from one run to the 
next. The parameters were very unstable in most cases. The standard 
errors, though large, could not fully explain the unstability. 
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If individual parameters are not of primary interest, it can be seen 
that for any given region and year, the model does yield relatively good 
predictions. This can be verified by referring to the residual analysis 
section of each run. 
General Comments 
Up to this point, several suggestions have been offered to explain the 
results obtained. In a study such as this, the most that can be achieved is 
to point further work toward certain general directions. Statistical 
correlations can indicate relationships that appear to exist, but no 
conclusions regarding cause and effect can be made. Prediction models, 
however, can be useful for the purposes of prediction of the dependent 
variable. A caution is in order, however. It is difficult to indicate when 
or at what values an extrapolation has been made. Even though the values of 
all the variables in the set may be shown to be within the acceptable 
limits, the point may, in fact, be outside the acceptable region. Consider 
the example given by G. wesolowski 2 . For two independent variables Xl and 
X2 , the values Xl and X2 may be chosen so that they fall within the minimum 
and maximum limits of Xl and X2 , respectively, however, since the acceptable 
region can take any shape, the point may actually be outside the region. 
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Figure 2. 
This situation is show graphically on Figure 2. 
X I 
It was also indicated earlier that there seemed to be differences in 
correlation coefficients for different levels of different variables. 
Chlorophyll a was used as a measure of the population of a micro-organism. 
It is quite possible that when the level of a given nutrient falls below a 
certain level, it becomes the (or one of the) limiting nutrients, and its 
correlation with chlorophyll ~ level increases. Similarly, it may also be 
possible that when the level of a nutrient rises beyond a certain level, 
further increases become counterproductive. 
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The figure illustrates this possibility. 
CHLA I I I I 
I I 
I I ~>----=~ 
I I 
I I 
I I 
1 I 
NUTRIENT 
Figure 3. 
Regions A and C have been explained. Region B is that region where the 
nutrient level is about optimum. Here correlations may take small negative 
or positive values indicating relationships that are nor significant. For 
the case of ammonia, it is suspected that the data for the Old Tampa Bay and 
Lower Tampa Bay fell in Region B for both 1980 and 1981. Data for 
Hillsborough Bay appears to fall in Region C, showing consistent negative 
correlations. Negative correlations between chlorophyll ~ can also suggest 
that perhaps reductions in chlorophyll ~ ( the dying of the micro-organism) 
resulted in an increase in ammonia levels and, consequently, the observed 
negative correlation. Even though this is a possible explanation, it does 
not, of course, contradict the original explanation. 
The regional differences in l evels of phosphorus tha t were earlier 
confirmed can also be cited as a possible explanation of the regional 
differences in correlation coefficients. If the situation in Figure 3 is 
true, then Hillsborough Bay and Old Tampa Bay would fall in Reg i on B while 
the Lower Tampa Bay would all in Region A. 
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Conclusion 
We have shown through analysis of variance that there are significant 
station to station differences in levels of most of the nutrients studied. 
There are, in fact, distinct regions, namely Hillsborough Bay, Old Tampa Bay 
and Lower Tampa Bay that can be distinguished on a basis of the levels of 
most of the nutrients. In most cases, we have seen that Hillsborough Bay 
exhibits for most of the nutrients, the high end data, while Lower Tampa Bay 
exhibits lower values. 
We have attempted to show that there exists a definite relationship 
between the mean level of a nutrient and the way in which this nutrient 
correlates with chlorophyll a. We have also offered possible explanations to 
the sign of the correlations themselves. 
Throughout, we have cautioned the reader on interpretations, 
particularly , in the light of the large variability observed. We also have 
to note that even though some of the regional differences which have been 
isolated may explain the apparent unstability of the correlations, there 
still remains some unexplained variations. 
In order to establish with some certainty the cause and effect 
relationships, controlled experiments need to be carried out. It should be 
borne in mind that in addition to t he regional differences observed, other 
differences are known to exist. There are seasonal differences, and 
thereare differences in the time of day that variables were observed. If 
all these effects can be taken into account in a controlled experiment, then 
some definite cause-effect relationships can be established. 
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Appendix 
List of computer output files. 
MULT. CORR. 80 HLB2 
MULT. CORR. 80 OTB 
MULT. CORR. 80 OPB 
MULT. CORR. 81 HLB2 
MULT. CORR. 81 OTB 
MULT. CORR. 81 OPB 
MULT. CORR. 8081.HLB 
MULT. CORR. 8081.0TB 
MULT. CORR. 8081.0PB 
MULT. CORR. 80 OLG 
MULT. CORR. 81 OLG 
MULT. CORR. 8018 OLG 
ANOVA. 2 WAY 
MNTHLY REGRESSION 80 
MNTHLY REGRESSION 81 
REGR. NH3. 81 HLB 
REGR. NH3. 81 OTB 
REGR. NH3. 81 OPB 
1980 Hillsborough Bay data 
1980 Old Tampa Bay data 
1980 Lower Tampa Bay 
1981 Hillsborough Bay data 
1981 Old Tampa Bay 
1981 Lower Tampa Bay 
1980 and 1981 Hillsborough Bay 
1980 and 1981 Old Tampa Bay 
1980 and 1981 Lower Tampa Bay 
1980 data-entire bay 
1981 data-entire bay 
1980 and 1981 data-entire bay 
Cat. File for ANOVA Analysis for several variables 
1980 monthly regression/corelations 
1981 monthly regressions/correlations 
1980 NH3 - Chlorophy Regression Hillsborough Bay 
1981 NH3 - Chlorophy Regression Old Tampa Bay 
1981 NH3 - Chlorophy Regression Lower Tampa Bay 
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VAfl lAIlLES IN FlI-JAL EOlII.TJON 
MS 
O. 52590 
O. 03969 
59. 82140 
FOBS SGNF 
13.251 0.000 
PAGE 
9 10 11 
0 . 052270 O. 137711 O. 274805 
0 . 063874 O. 026551 O. 180833 
- . 377510 - . 186397 - . 501582 
O. 474080 - . 018351 0 . 602350 
0 . 043033 -.268415 -. 383274 
0 . 310341 -.309147 0 . 112199 
-. 472709 - . 171210 O. 178970 
-. 137494 - . 120300 -.078728 . 
1. 000000 0 . 087643 O. 360005 
0 . 087643 1. 000000 O. 178334 
0 . 360005 O. 178334 1. 000000 
3 . 08351 2 . 43385 10. 90882 0 . 29799 
rlU OF ·f·L ,~,i<S Hi (),;T A 
VARIABLE 
VARIABLE 2 
VARIABLE 3 . 
VARIABLE 4 
VARIABLE :; 
VARIABLE 6 
VARIABLE 7 
VARIABLE 8 
VARIABLE 9 
VARIABLE 10 
VARIABLE ~lEANS 
1 O. 7708 
2 o. 98:;8 
3 O. 1432 
4 2 . 9470 
:; 32. 0100 
6 o. 0:;8:; 
7 24 . 8100 
8 4. 8610 
9 7. 0680 
10 17.7400 
RESPONSE VAR MEAN 1.317:; 
REGRESSION COEFFICIENTS 
TERM 
2 
3 
4 
:; 
6 
7 
8 
9 
10 
COEFF 
O. 2684 
-0. 3886 
-0.8102 
O. 0823 
-0. 0066 
O. 4949 
0 . 0136 
O. 0103 
0 . 0203 
0.0029 
5TD ERROR 
O. 040851 
o. 1798:;3 
0 . 398:;83 
o. 134189 
0 . 03:;438 
O. 3:;9981 
0 . 071203 
0 . 0:;8604 
0.062829 
0 . 030198 
INTECEPT ESTIMATE 0 . 9669 
OBSO Y 
1. 120:;74 
1 . 563481 
1.093421 
1. 342422 
1. 382017 
1 . 041393 
O. 913814 
1 . 315970 
1. :;64666 
1. 361728 
1. 222716 
1. 648360 
1. 04:;323 
1. 652246 
0 . 838849 
0 . 9;?9419 
1 . :;88832 
1. 424881 
PRDCTD Y 
1. 1 :;9920 
1. 389998 
O. 994013 
1. 077193 
1.367186 
1.027:;36 
1. 330611 
1. 191566 
1. 420016 
1 . 138369 
1 . 306698 
1. 537:;77 
1. 190308 
1. 483534 
0 . 912640 
1. 094579 
1. 489b76 
1 . 363493 
RESIDUAL NML DEVIATE 
- 0 . 039346 -0. 197:;0:; 
0 . 173483 0 . 870823 
0 . 099409 O. 498996 
0 . 26:;229 1. 331358 
O. 014831 0.074448 
O. 013857 0 . 069557 
-0. 416798 -2.092178 
O. 124404 0 . 624463 
O. 1446:;0 O. 726092 
0.223358 1. 121181 
-0. 083982 -0.4215:;9 
O. 110783 O. 556091 
-0. 144985 -0. 727776 
O. 168712 0 . 846876 
-0. 073791 -0. 370403 
-0. Ib5160 -'0.829045 
0 . 099156 O. 497729 
0 . 061388 0 . 308146 
PAGE 2 
r,o OF ', Ei, IiS I N U';T,\ p/;GE: 3 
1 . 509202 I. 445739 0 . 063463 O. 318562 
1. 404834 1.447109 -0 . 042276 -0.212209 
1 . 482873 1 .507966 -0.025092 -0. 125954 
1. 557507 I. 545509 0 . 011998 0 . 060224 
1 . 037426 1 . 226272 -0. 188845 -0. 947938 
1 . 376577 1.283988 0 . 092589 0 . 464766 
O. 924279 1 . 059755 -0 . 135476 -0. 680043 
1. 480007 1 . 266367 0 . 213639 1 . 072395 
1 . 598790 I. 490162 O. 108629 O. 545278 
1 . 397940 1 . 319969 0 . 077971 0 . 391386 
1 . 506505 I. 436229 0.070276 O. 352760 
I. 511883 I. 339160 O. 172723 0 . 867008 
1. 267172 1. 239322 0 . 027849 O. 139794 
1 . 232996 1. 179026 0 . 053970 0 . 270911 
O. 602060 I. 091139 -0. 489079 -2. 455004 
1 . 445604 1. 360966 0 . 084638 0 . 424855 
1 . 037426 I. 084473 -0. 047046 -0. 236157 
1 935507 2 . 144570 -0 . 209063 -I. 049425 
1. 760422 1. 728850 0 . 031573 0 . 158483 
I. 723455 1 . 427873 0 . 295583 1 . 483722 
1. 480007 1 . 268385 0 . 211622 1 . 062267 
I. 012837 1. 227014 -0. 214176 -I. 075091 
O. 973128 1 . 320233 -0. 347105 -I. 742345 
1. 7 64923 1.676643 0 . 088280 0.443134 
0 . 4 7 7121 O. 914426 -0. 437305 -2. 195117 
1. 130334 1.017408 O. 112926 O. 566848 
O. 977 724 1 . 075825 -0. 098101 -0. 492433 
1 . 489958 I. 433610 0 . 056348 0 . 282846 
I. 214844 1. 732334 -0. 517490 -2 . 597619 
1 . 380211 I. 371386 0 . 008825 0 . 044300 
1 . 5 6 1101 I. 374861 O. 186241 O. 934863 
1. 372912 1. 340805 O. 032107 0 . 161164 
I. 34'1392 1.257712 0 . 086680 0 . 435102 
I. 488551 1 . 460284 0 . 028267 0 . 141889 
O. 977724 O. 839328 O. 138396 0 . 694700 
1. 201397 1. 199727 0 . 001670 0 . 008385 
1 . 281033 1. 173966 0 . 107067 0 . 537441 
1 . 711807 1 . 696337 0 . 015470 0.077653 
1. 70927 0 1 . 634640 0 . 0 74630 0 . 374614 
I. 411620 1. 444891 -0 . 033271 -0 . 167010 
1. 586587 1. 265739 O. 320848 1. 610544 
1. 50105 9 1 . 244642 O. 256418 1. 287126 
1. 1072 10 1 . 073180 0 . 034029 0 . 170816 
1. 326336 1. 339122 -0. 012786 -0 . 064182 
1 . 12 38 5 2 1 . 144409 -0. 020558 -0. 103193 
0 . 886491 O. 985043 -0. 098552 -0. 494699 
O. 602060 1. 005330 -0. 403270 -2. 024274 
1. 454845 1. 286146 O. 168699 0 . 846810 
1. 698100 1. 379157 · 0 . 318944 1. 600985 
1 . 649335 1. 551776 0 . 097559 0 . 489711 
1. 292256 I. 447513 -0. 155257 -0. 779338 
I. 307496 1. 280818 0.026678 0 . 133916 
I. 068186 1. 123678 -0 . 055492 -0. 278552 
1.21748'1 I. 107525 O. 109958 0.551953 
O. 653212 1. 089644 -0. 436431 -2. 190732 
1 . 100370 1. 095029 0 . 005342 0 . 026813 
1 . 324282 1. 107655 O. 216628 1 . 087396 
1 . 357935 1 . 499742 -0. 141807 -0. 711821 
1. 618048 I. 614348 0.003700 0 . 018572 
1. 3 67356 1 . 482687 -0. 115331 -0. 578921 
r·lll CJF ·""' ';R~; iN DAH. 
1 . 539 0 1 6 1. 423872 0 . 115204 
1. 383815 1. 312289 0 . 071527 
o. 90309 0 1 . 165490 -0. 262400 
1 404834 1. 470863 -0. 066029 
1. 107210 1. 109667 -0. 002457 
1. 264818 1 . 185151 o. 079667 
1. 037 426 1. 018167 0 . 019260 
1. 451 786 1. 572171 -0. 120385 
1. 796 574 1. 778472 O. 018102 
1. 477121 1. 446810 0 . 030312 
1. 679428 1 . 442394 0 . 237033 
1. 481442 1 . 008601 0 . 472842 
1. 2 6 11 7 2 1. 468094 -0. 200922 
1. 190332 1. 351496 -0. 161165 
o. 462398 1. 054876 -0. 592478 
1 . 598790 1. 511119 0 . 087671 
1. 383815 1 . 224605 0 . 159211 
1. 6 0 8 526 1. 712690 -0. 104164 
1.715167 1 . 938760 -0. 223593 
1 . 408240 1. 442583 -0. 034343 
1 . 41275 6 1 . 386227 0 . 086529 
1. 068186 1. 041098 o. 027087 
-------- - ----RUN CHECK INFORMATION----------------
OUTPUT MATRIX FROM subr . RLSEP 
o. 7708 o. 2684 0 . 1464 3 . 6881 
o. 9 858 -0. 3886 O. 2563 6 . 4587 
0 . 1432 - 0 . 8102 O. 4974 12. 5320 
2 . 9 47 0 0 . 0823 O. 6062 15. 2746 
32 . 0100 - 0 . 0066 o. 3 7 78 9 . 5182 
O. 0 585 O. 4949 O. 0598 1. 5055 
2 4 8 100 0 . 0136 0 . 1538 3 . 8752 
4 . 861 0 O. 0103 0.0825 2 . 0784 
7 . 0680 O. 0203 O. 0869 2 . 1888 
17 7 400 0 . 0 029 0 . 0686 1. 7 2 82 
1. 31 75 O. 9669 0 . 0000 O. 0000 
IJAHIAIlI.E ~IEANS (from subr . llECORI) 
1 O. 7708 
2 O. 9858 
3 0 . 1432 
4 2 . 9470 
5 32 . 0100 
6 O. 0585 
7 24 . 8100 
A 4 . 8 6 10 
o. 578284 
0 . 359039 
-1. 317158 
-0. 331443 
-0 . 012333 
o. 399898 
O. 0 9 6677 
-0. 604290 
0 . 090867 
0 . 152154 
1. 189 823 
2. 373498 
-1. 00855 9 
-0. 808990 
-2. 974031 
0 . 440079 
0 . 799182 
-0. 522869 
-1. 122356 
-0. 172390 
o. 434347 
0 . 135969 
O. 0580 
0 . 0128 
0.0006 
0 . 0002 
0 . 0027 
O. 2231 
0.0521 
0 . 1529 
0 . 1425 
0.1920 
O. 0000 
PAGE 4 
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******************************************************************************************************************~~.*~**~*********** 
cB1HI8 'MMO:> 'J.lnW 
c'SAS J.\I-LIV~~n :M3Sn 
NO LJF YE ,~k~ I N UI,( '; 
NO OF YEARS IN DATA; 1 
YEAR 81 NO. OF STATIONS 10 
STATIONS FOR YEAR 
2 6 7 8 44 52 54 :;5 70 71 
DATACHEK WRKDTA(I,7); 1. 18469 
CORR 11 VS. 1 0 . 094433 
CORR 11 VS. 2 O. 150827 
CORR 11 VS. 3 - 0 . 492079 
CORR 11 VS. 4 O. 739780 
CORR 11 VS. 5 -0. 594614 
CORR 11 VS. 6 -0. 343678 
CORR 11 VS. 7 O. 334287 
CORR 11 VS. 8 -0. 128172 
CORR 11 VS. 9 0.255102 
CORR 11 VS. 10 O. 159080 
CORR 11 VS. 11 1 . 000000 
CORRELATION MATRIX 
VARIABLES 
2 3 4 5 6 7 8 
O. 103975 O. 859494 O. 128693 O. 1927 24 - 115358 0 . 118781 - 141249 - 156320 
O. 859494 1. 000000 0 . 071049 0 . 195552 - . 213318 O. 098629 - . 087081 - . 146988 
O. 128693 0 . 071049 1 . 000000 - . 256779 O. 274380 O. 306598 0.021757 O. 164765 
O. 192724 O. 195552 - . 256779 1. 000000 - . 416169 - . 352755 O. 105374 - . 3067:59 
- 115358 - . 213318 O. 274380 - . 416169 1 . 000000 0.304413 -. 329430 O. 000740 
O. 118781 O. 098629 O. 306598 -. 352755 0.304413 1.000000 - . 115130 - . 017534 
- 141249 - . 087081 0 . 021757 O. 105374 -. 329430 - . 115130 1. 000000 0 . 044436 
- . 156320 - . 146988 O. 164765 - . 306759 O. 000740 - . 017534 O. 044436 1. 000000 
O. 105026 O. 113671 - . 410229 O. 304822 -.029835 - . 095891 - . 633331 - . 145307 
O. 220530 O. 493459 - . 031297 - . 074399 - . 326168 O. 005821 0 . 289549 - . 087583 
O. 094433 O. 150827 - . 492074 O. 739780 - . 594607 - . 343675 O. 334287 - . 128171 
STANDARD DEVIATIONS 
O. 29822 0 . 41655 0 . 13318 1. 65626 15. 73216 0.06656 6 . 10308 
SOUR CE OF SS 
RE GRESSION 10 12. 20869 
RES IDUAL 108 3 . 23836 
TOTAL 118 15. 44705 
PERCENTAGE EX PLAINED BY REGRESSION MODEL 
I/ARIABLES FORCED INTO EGUATION 
VARIABLE 1 
VARIAllLE 2 
VARI ABLE 3 
VARIABLE 4 
VARIAllLE 5 
VARIAllLE 6 
VARIABLE 7 
VARIABLE B 
VARIAllLE 9 
VARIAllLE 10 
VARIABLES I~ F IN AL EOUATION 
MS 
1 . 22087 
O. 02998 
79 . 03575 
FOBS SGNF 
40 . 716 0 . 000 
PAGE 
9 10 11 
O. 105026 O. 220530 0 . 094433 
0 . 113671 0 . 493459 O. 150827 
-.410229 - . 0 31297 -. 4~2074 
O. 304822 - . 074399 O. 739780 
-.029835 -. 326168 - . 594607 
- . 095891 O. 005821 - . 343675 
-.633331 O. 289549 0 . 334287 ' 
- . 145307 - . 087583 - . 128171 
1. 000000 - . 125656 0 . 255102 
- . 125656 1. 000000 O. 159081 
0 . 255102 O. 159081 1 . 000000 
2. 95448 2 . 91827 22. 53770 O. 36181 
fj() OF YE,:, r~ S IN O':'T,; 
VARIA[lLE 
VARIA[lLE 2 
VARIA[lLE 3 
VARIA[lLE 4 
VARIA[lLE 5 
VARIA[lLE 6 
VARIA[lLE 7 
VARIA[lLE 8 
VARIA[lLE 9 
VARIA[lLE 10 
VARIA[lLE ~lEANS 
1 O. 5796 
2 O. 7858 
3 0 . 1888 
4 2 . 8521 
5 33. 1260 
6 O. 0699 
7 24 . 3697 
8 5 . 1160 
9 6 . 6286 
10 53 . 0336 
RESPONSE VAR MEAN 1 . 3251 
RE GRESSION COEFFICIENTS 
TERM 
2 
3 
4 
5 
6 
7 
8 
9 
10 
COEFF 
O. 1046 
-0. 0686 
-0 . 6801 
O. 1213 
-0. 0036 
O. 2146 
O. 0210 
0.0138 
O. 0292 
0 . 6016 
INTECEPT ESTIMATE O. 3460 
STD ERROR 
0 . 025106 
O. 106797 
0 . 271248 
0 . 097102 
0 . 024370 
0 . 265200 
0 . 050300 
O. 047709 
O. 047374 
0 . 017017 
O[lSD Y PRDCTD Y RESIDUAL NML DEVIATE 
1. 184691 
0 . 462398 
0 . 477121 
0 . 7 78 151 
1 . 423246 
1. 281033 
1 . 404834 
1. 474216 
1. 136720 
1. 100370 
1. 25527 2 
1 . 000000 
1. 625312 
0 . 903090 
0 . 851258 
1. :577492 
1. 4 7 8566 
1. 9 6 473 1 
0 . 941997 
O. 789500 
0.728749 
0 . 678864 
1. 436764 
0 . 973497 
1. 337388 ' 
1. 612549 
0 . 963415 
1 . 254623 
1.030517 
0 . 962108 
1. 466306 
'1.191854 
O. 867849 
1. 605142 
1 . 492796 
1 . 885390 
0 . 242695 
-0 . 327102 
-0. 251628 
O. 099288 
-0.013518 
O. 307536 
O. 067446 
- 0 . 138332 
O. 173306 
-0. 154252 
O. 224756 
0 . 037892 
O. 159006 
-0. 288765 
-0 . 016591 
-0. 027651 
-0. 014230 
0 . 079341 
1. 401553 
-1 . 889004 
-1. 4 5 3145 
O. 573382 
-0. 078065 
1. 776011 
O. 389496 
-0. 798865 
1. 000836 
-0 . 890802 
1. 297957 
0 . 218824 
0 . 918255 
-1 . 667606 
-0. 095814 
-0. 159683 
-0 . 082178 
0 . 458190 
PHGE 2 
no uF ·(l:. "; R ~J iN I)" fA -: PAGE 3 
1. 981365 1. 807547 0 . 173819 1. 003798 
1 . 595496 1. 598722 -0. 003226 -0. 018629 
1 . 739572 1. 652890 0 . 086682 O. 500585 
1. 460898 1. 515819 -0 . 054921 -0. 317167 
1 . 008600 1. 183042 -0. 174442 -1 . 007396 
1. 376577 1.285969 O. 090608 O. 523260 
1 . 000000 1. 245880 -0. 245880 -1. 419950 
O. 556302 0 . 618064 -0. 061762 -0. 356671 
1. 748963 1 . 985726 -0. 236764 -1 . 367303 
1. 424881 I. 396218 0 . 028664 0 . 165533 
1. 322219 1. 210275 O. 111944 O. 646471 
1. 436162 1. 553541 -0. 117379 -0. 677860 
1. 432969 1. 595444 -0 . 162475 -0 . 938290 
1 . 570543 1. 5526'52 0 . 017891 O. 103321 
I. 421604 1. 476990 -0. 055387 -0.319857 
1 . 053078 1. 176394 -0. 123315 -0. 712142 
1 . 496929 1. 252301 O. 244628 1. 412720 
1. 633468 1 . 583360 0.050109 0 . 289376 
1. 423246 1 . 450162 -0. 026916 -0 . 155439 
O. 544068 O. 854010 -0. 309942 -I. 789904 
1 . 598790 1. 750429 -0. 151638 -0. 875706 
1 . 442480 1 . 441705 0.000774 0 . 004471 
1. 773055 2. 148290 -0. 375235 -2.166971 
1. 999565 1 . 988786 O. 010780 0 . 062253 
1. 623249 1. 438004 0 . 185245 1. 069784 
1. 324282 1. 138142 O. 186140 1. 074954 
1 . 600973 1. 559295 0 . 041677 O. 240686 
1.056905 1. 216983 -0 . 160078 -0. 924446 
1 . 853698 1. 831220 0 . 022478 0 . 129812 
1 . 632457 1. 509073 O. 123384 0.712537 
1. 212188 1. 256917 -0. 044730 -0 . 258313 
O. 681241 0 . 679194 O. 002047 0 . 011820 
0 . 973128 1 . 247836 -0. 274708 -1 . 586432 
1. 33'1'15'1 1.462712 -0. 128258 -0 . 740687 
1. 94200 8 1.861748 0.080260 O. 463499 
1. 419956 1. 140925 0.279030 1 . 611391 
1. 397940 1 . 253898 O. 144042 0 . 831835 
1. 6 6 6518 1. 554686 0 . 111831 O. 645823 
1. 2922 5 6 1. 336612 -0. 044356 -0. 256154 
1. 161368 1. 102138 O. 059230 O. 342053 
0 . 929419 0 . 941604 -0. 012186 -0. 070371 
1. 614897 1. 318319 O. 296578 1. 71272 9 
1. 060698 1. 110726 -0.050029 -0 . 288913 
O. 763428 0 . 549114 0.214314 1. 237656 
1. 492760 1. 543159 -0. 050399 -0 . 291054 
1. 647383 1. 534314 0 . 113069 0 . 652969 
1. 740363 1. 726561 0 . 013802 0 . 079705 
I. 4 87 138 I. 371690 0 . 115448 0 . 666710 
1. 655138 1. 563333 0 . 091805 0 . 530172 
1. 471292 1 . 170685 0 . 300606 1. 735993 
1. 537819 1 . 396937 O. 140882 0 . 813588 
1. 053078 I. 118520 - 0 . 065441 -0. 377922 
I. 4456 04 1. 371043 0 . 074561 0 . 430587 
1 . 429 7 52 1. 114675 0 . 315078 1.819562 
O. 505150 I. 029187 -0. 524037 -3. 026298 
O. 342423 O. 569892 -0. 227469 -I. 313626 
1. 143015 1. 194684 -0. 051669 -0 . 29838 9 
1. 580 925 1. 518899 0 . 062025 0 . 358194 
O. 9 2 4279 1. 241630 -0. 317351 -I. 8326 91 
1 . 1 78977 1 . 132825 0 . 046151 O. 26652 3 
NO OF YEi,rlS HI O,;TA PAGE 4 
1. 421604 1. 181747 0 . 239857 1. 385166 
1 . 117271 0 . 937442 O. 179829 1.038505 
1. 596597 1. 523222 O. 07337:1 0 . 423735 
0 . 612784 O. 779342 -0. 166558 -0. 961867 
1. 372912 1. 195907 0 . 177005 1. 022198 
1.708421 1. 456042 0 . 2:12379 1.457480 
1. 283301 1. 427181 -0. 143880 -0. 830903 
O. 732394 0 . 731414 0 . 000980 0 . 005659 
1. 336460 1. 341899 -0. 005439 -0. 031412 
1.222716 1.217413 0 . 005303 0 . 030624 
1. 392697 1 . 487299 -0. 094602 -0. 546324 
1 . 432969 1 . 463818 -0. 030849 -0. 178151 
1. 361728 1. 371960 -0. 010233 -0. 059093 
1. 463893 1. 355466 O. 108427 0 . 626163 
1 . 361728 1.331519 0.030209 O. 174454 
1 . 029384 1. 048374 -0. 018990 -0. 109668 
1. 214844 1 . 214264 0 . 000579 0 . 003346 
1.423246 1. 146076 0 . 277169 1. 600643 
1 . 453318 1. 363801 0 . 089:117 0.:116956 
o. 748188 0 . 674458 0 . 073730 0.425789 
1.356026 1 . 466332 -0. 110307 -0. 637017 
1.332438 1 . 442877 -0. 110439 -0. 637782 
1. 829947 1. 773305 0 . 056642 0 . 327103 
1. 999565 1 . 789723 0 . 209842 1. 211830 
1 . 655138 1 . 461162 O. 193976 1. 120206 
1 . 619093 1. 704735 -0. 085641 -0. 494576 
1 . 357935 1. 541358 -0. 183423 -1. 059264 
1 . 250420 1. 187760 O. 062660 O. 361857 
1. 271842 1. 309084 -0. 037243 -0. 215076 
1. 722634 1. 714603 O. 008031 0.046378 
1. 217484 1. 267739 -0.050255 -0.290221 
0 . 278754 0 . 770933 -0. 492179 -2.842318 
1. 409933 1. 425655 -0. 015722 -0. 090796 
1. 421604 1. 395673 0 . 025931 O. 149751 
1. 503791 1. 774883 -0. 271092 -1. 565549 
1.752816 1. 551678 0.201138 1. 161567 
1. 633468 1. 735318 -0. 101849 -0. 588177 
1. 401400 1. 447558 -0. 046157 -0. 266557 
1. 434569 1 . 501915 -0. 067346 -0. 388923 
1. 041393 1. 064832 -0. 023440 -0. 135363 
1 . 313867 1. 459498 -0. 145631 -0.841016 
-------------RUN CHECK INFORMATION----- -----------
OUTPUT MATRIX FROM aubr . RLSEP 
O. 5796 O. 1046 o. 0230 O. 7681 O. 3828 
O. 7858 -0. 0686 O. 0144 0 . 4797 0 . 4901 
O. 1888 -0 . 6801 0 . 6238 20. 8024 0 . 0000 
2.8521 o. 1213 2 . 2295 74 . 3557 O. 0000 
33. 1260 -0. 0036 0 . 2300 7 . 6700 0 . 0066 
0.0699 O. 2146 o. 0183 0 . 6090 0 . 4369 
Hi. J '.JF ", ::. ; . .(-.;:;' 'I N [j/,f;. PAGE :; 
24 . 3697 0 . 0210 o. 7052 23. 5195 0 . 0000 
5 . 1160 0 . 0138 0 . 1:l89 :l. 3000 O. 0232 
6 . 6286 O. 0 292 O. 3022 10. 0769 0 . 0020 
53. 0336 o. 0016 o. 0623 2 . 0762 O. 1525 
1. 3251 0 . 3460 O. 0000 0 . 0000 0 . 0000 
VARIABLE MEANS : (from subr . BECORI) 
1 O. 5796 
2 O. 7858 
3 O. 1888 
4 2 . 8521 
5 3 3 . 1260 
6 0 . 0699 
7 24 . 3697 
8 5 . 1160 
9 6 . 6286 
10 53. 0336 
11 1. 3251 
IER 0 
(~'SAS) ~a~uJ~d W~3J -~~om~aN 3WIHd 6uJ~aauJ6u3 ~o a6attoJ ~5n 
(!'SAS :AEI OHd :NO '111 :I~ '11-80-C8 
~11 :61 '11-80-C8 
:031H'<I15 
:03100dS 
WHO~-L001Hd :'3E1W' 
************************************************************************************************************************************ 
********************************************************************************** .• *****~******************~*********~**~*********** 
MMMM M MMM MMM MMM MM M M M M MMM MMM MM M MMMMM MMM M M 
M M M M M M M M MM M M M M M M M M MM M M M M M M 
M M M M M M M M M M M M M M M M M M M M M 
MMMM MMMM M M M MMM MMMM MMMM M M M M M M M M M M 
M M M M M M M M M M M M M M M M M M M M M M M 
M M M M M M MM M M M M M M M M M M M M M M MM Mr1 
MMMM MMMM MMM M MMM MMMM MMMM MMM MMM MI1MMM M M M M M 
M MMM 11 M MI1MM MMMM M 
M M M M M M M M M M 
M M M M MM M MI1 M M M 
M M MMMMM M M M M 
M M M M M M M M 
M M M M M 
. M M M M M 
MMMMM MMM MMM MMM MMM M M 
******************************************************************~**************************************************~~**~*******.** 
**********~************************************************************************************************************************* 
EldOl8 'HHOJ '1 'm~ 
~ 'SAS 1'<1-1tV~~A :H3Sn 
fl U OF YE"RS I N u'; TA PAGE 
NO OF YEARS IN DATA = 1 
YEAR : 81 NO. OF STATIONS 13 
STATIONS FOR YEAR 
16 23 24 25 19 28 82 90 91 95 
96 92 94 
DATACHEK ~)RKDTA( L 7)= O. 32222 
CORR 11 VS, 1 O. 439440 
CORR 11 VS, 2 O. 370580 
CORR 11 VS, 3 0 . 154146 
CORR 1 1 VS. 4 O. 349443 
CORR 11 VS , 5 -0. 484916 
CORR 11 VS , 6 O. 097948 
CORR 11 VS , 7 0.687712 
CORR 11 'IS , 8 -0. 114179 
CORR 11 VS, 9 -0. 559536 
CORR 11 VS, 10 0 . 218702 
CORR 11 VS. 11 1 . 000000 
CORRELATION MATRIX 
VARIADLES 
2 3 4 5 6 7 8 9 10 11 
0 . 121568 0 . 3585 19 O. 196320 O. 129628 - . 439184 O. 146896 O. 525926 - . 094607 - . 44~660 O. 065921 O. 439439 
0 . 358519 1.000000 O. 035120 O. 050657 - . 347557 O. 053143 0 .040111 - . 225442 - . 031154 -.256713 O. 370580 
o. 196320 0 . 035120 1 . 000000 0 . 019729 - . 164984 - . 010483 O. 261878 -. 068644 -. 241201 O. 107552 O. 154146 
O. 129628 o. 050657 0 . 019729 1. 000000 -. 239498 o. 329906 0 . 215785 - . 202901 - . 082651 O. 538008 O. 349444 
- . 439184 - . 347557 - . 164984 -. 239498 1. 000000 -. 164288 - . 310480 O. 424033 0 . 175148 -. 301543 - . 484910 
O. 146896 0 . 053143 - . 010483 O. 329906 - . 164288 1 . 000000 0 . 038309 -. 126732 - . 102767 O. 314032 0 . 097948 
O. 525926 O. 040111 0 . 261878 0.215785 - . 310480 0 . 038309 1 . 000000 O. 033018 -.871215 0 . 302433 0.681712 
- . 094607 - . 225442 - . 068644 - . 202901 O. 424033 - . 126732 0 . 033018 1. 000000 - . 185620 - . 064455 - . 114178 
444660 - . 031154 - . 241201 - . 082651 0 . 175148 - . 102767 - . 871215 -. 185620 1. 000000 - . 263770 - . 559528 
o 065921 - . 256713 0 . 107552 O. 538008 - . 301543 0 . 314032 O. 302433 - . 064455 -. 263770 1. 000000 0 . 218702 
O. 439439 o. 370580 0 . 154146 O. 349444 - . 484910 O. 097948 0 . 687712 - . 114178 -. 559528 O. 218702 1. 000000 
STANDARD DEVIATIONS 
O. 20696 0 . 0 9307 0 . 03771 o. 83439 36. 94027 0 . 01205 5 . 99869 4 . 63567 1. 40502 22. 59889 0 . 29514 
SOURCE DF SS MS FOBS SGNF 
REGRESSION 10 8 . 92159 0 . 89216 28 . 244 O. 000 
RESIDUAL 145 4 . 58013 0.03159 
TOTAL 155 13.50172 
PERCENTAGE EXPLAINED DY REGRESSION MODEL 66. 07739 
VARIABLES FORCED INTO EOUATION 
VARIABLE 1 
VARIADLE 2 
VARIADLE 3 
VARIADLE 4 
VARIADLE 5 
VARIADLE 6 
VARIADLE 7 
VARIABLE 8 
VARIADLE 9 
r El OF YENlS Jtl D,;T ,\ ~ 
VARIAllLE 10 
VARIAllLES IN FINAL EGUATION 
VARIAllLE 1 
VARIAllLE 2 
VARIAllLE 3 
VARIAllLE 4 
VARIAllLE 5 
VARIAD LE 6 
VARIA lJ LE 7 
VARIAllLE 8 
VARIAllLE 9 
VARIAllLE 10 
VARIAllLE MEANS 
o. 4449 
2 0 . 1662 
3 O. 0755 
4 1. 5346 
5 81 . 7051 
6 0 . 0192 
7 22. 8686 
8 10. 0641 
9 7 . 4442 
10 54 . 2115 
RESPONSE VAR MEAN O. 7939 
REGRESSION COEFFICIENTS 
TERM 
2 
3 
4 
5 
6 
7 
8 
9 
10 
COEFF STD ERROR 
-0. 1709 0 . 027939 
0 . 9315 0.238175 
-0. 2686 O. 639337 
o. 0701 O. 173981 
-0. 0019 0 . 018886 
-0. 0073 0 . 600189 
O. 0329 0 . 063870 
o. 0035 0 . 041498 
O. 0045 0 . 067674 
-0. 0008 0 . 019068 
INTECEPT ESTIMATE 0 . 0026 
OlJSO Y PRDCTD Y RESIDUAL NML DEVIATE 
0 . 322 219 O. 603532 -0. 281313 -1. 582832 
1. 086360 O. 80014:l 0 . 28621:l 1. 610412 
0 . 929 419 O. 972964 -0. 04354:5 -0.245012 
0 . 991226 0 . 910982 o. 080244 0 . 4:51501 
0 . 857 332 O. 959081 -0 . 101749 -0 . :l72498 
1. 10037 0 1. 0523:52 O. 048018 0 . 270180 
1 . 113943 1. 151743 -0. 037800 -0. 212683 
1. 021189 1. 093634 -0. 072445 -0. 407619 
1. 0 9 69 10 1. 134342 -0. 037432 -0. 210613 
o. 838 849 O. 786069 O. 0:l2780 0 . 29697';2 
o 2787:54 O. :l:58888 -0 . 28013:5 -1. :l76201 
O. 602060 0 . 5:51:l78 O. 0:50482 0 . 284041 
O. 34 2 423 o. 464942 -0. J;!2~~O -0. 689367 
O. 9 8 2271 O. 768700 0 . 213:571 1.201673 
0 . 959041 O. 83:5516 0 . 12352:5 0.695026 
O. 8976;~7 O. 825260 O. 072367 0 . 407179 
PAGE 2 
r.o Ur \c,; j~3 Ir~ D"; T '; PAGE 3 
o 62324 9 0 . 8:)4151 -0. 230902 -1. 299191 
I 000000 O. 99:)929 0 . 004071 O. O2;;!904 
o 99563:) 1. 12:)438 -0. 129803 -0. 730349 
1. 037426 I . 11:)183 -0. 0777:)7 - 0 . 437:)04 
I 130334 I . 1178:)4 O. 012480 0 . 070217 
O. 83~509 O. 779:)62 O. 0:)2947 O. 297912 
O. 5 6 8202 0 . 5:)7413 0 . 010788 O. 060701 
o 6627 5 8 O. 67040:) -0. 007647 - 0 . 0430;2 6 
0 . 380211 O. 3:)2903 O. 027309 O. 1:)36:)4 
o :)79784 O. :)38:)36 0 . 041248 O. 23;2084 
I 041393 O. 727477 0 . 313916 1. 76627:) 
O. 8 6 3323 O. 7:)4300 O. 109023 0 . 6134;2:) 
0 , 623249 O. 869:)18 -0. 246269 -1. 38:)6:)4 
I 120574 O. 932497 O. 188076 1. 0:)8228 
O. 919078 1 . 128:)62 -0. ;209484 -1 . 178681 
O. 826075 O. 89;2368 -0. 066293 -0. 373004 
O. 924279 1 . 048430 -0. 1;241:)1 -0. 698545 
O. 892094 O. 880760 0 . 011334 O. 063774 
0 . 431364 0 . 65328:) - 0 . ;2219;21 -I . ;248660 
O. 755875 0 . 685238 0 . 070637 0 . 39744:) 
0 . 2:)5272 O. 36069;2 - 0 . 10:)4;20 -0. 593153 
O. :):)6302 O. :)7:)371 - 0 . 019069 -0. 107;291 
o 690196 0.6:)7968 0 , 03;!2~B 0 . 181334 
O. 462396 O. 76;2894 -0. 320496 -1. 803297 
o 8692 32 0 . 884915 -0. 015663 -0. 068241 
0 . 913814 O. 907735 0 . 006076 0 . 034200 
o 944483 I. 060678 - 0 . 11619b - 0 . 653766 
o 792392 0 . 906270 - 0 . 113876 - 0 . b40747 
0 . 698970 O. 946727 - 0 . 247757 -I. 3940;24 
O. b62758 O. 607470 -0. 144712 -0. 614236 
0 . 477121 O. 566828 -0. 069707 -0. 504743 
O. :)56302 O. 57964:) -0. 023342 - 0 . 131337 
O. 113943 0 . 3915:)9 - 0 . 277bl6 -1. 56;203;2 
O. 6b27:)8 O. 622549 0 . 040209 O. 22b239 
0 . 857332 0 . 793296 O. 064035 O. 360296 
0 . 8512:)6 0 . 611826 O. 039432 0 . 221869 
0 . 968483 0 . 913040 O. 055443 0 . 3119:)4 
1 . 139879 1 . 042341 O. 097538 O. 548807 
1. 3:)0246 1. 161606 O. 168640 1. 061398 
1. 041393 1 . 056618 - 0 . 017225 - 0 . 096918 
1 . 037426 O. 964328 0 . 073099 0 . 411297 
1 . 008600 1. 088711 - 0 . 080111 -0. 4 :)0753 
O. 869232 O. 639752 0 . 229479 1. 291185 
0 . 36172 8 O. :)30967 - 0 . 169240 -0. 9~:.!:?4;? 
O. ;2 :)52 7 2 O. 455309 -0. 200037 -1. 125525 
O. 698970 0 . b80647 0 . 018323 O. 103097 
1. 0 7 '547 O. 823986 0 . 251:)61 1. 415428 
O. 99563:) O. 885342 O. 110294 O. 620577 
1 . 170262 1. 012504 0 . 1:)7758 0 . 887637 
1 . 440909 1. 143541 O. 297368 1. 673164 
1 . 501059 1 . 1946b:) O. 306394 1. 723951 
1. 222716 1. 163081 O. 059635 O. 335544 
1 . 193125 1. 050616 O. 142509 0 . 801838 
1. 068186 0 . 97.9960 0 . 088225 O. 496408 
O. 897627 0 . 738533 O. 159094 0 . 895158 
0 . 681241 O. 528951 O. 11:)2290 0 . 856871 
O. 000000 0 . 1:)13410 - 0 . 1:)13410 -2. 888741:) 
0 . 690196 O. 788779 -0. 098583 -0. 1:)54686 
O. 8:)7332 I. 094360 - 0 . 237027 -1. 333651:) 
1. 176 091 1 . 109680 0 . 066411 O. 373669 
i JG UF ',L,\ ,43 ttl U':' T ,; - PAGE 4 
0606'18 1. 031722 O. 02897~ 0 . 163033 
350248 I . 176663 O. 173584 o 976688 
I 610660 1. 29;!19~ O. 31846~ 1. 791872 
1. 346353 I. 247620 o 0987 32 O. ~5 5 ~27 
I 38381~ I. 258136 O. 1 2~680 o 707148 
I 1~5336 1. 062566 o 092770 o ~2 1979 
o 301030 o 691656 - 0 39062 6 - 2 . 19789;! 
O. 732394 O. ~62167 O. 170226 0. 9~7794 
o 25527;? o 3 23230 - 0 . 0679~8 - 0 . 382372 
O. 707570 O. 588865 O. 11870~ O. 667903 
O. 799340 0 . 638142 0 . 161198 O. 906996 
o 6 02060 O. 8~~361 - 0 . 2~3301 -1. 42~;!~ 1 
o 7~ 4;!7b O. 822~40 - 0 . 098265 - 0 . 5~2894 
240~49 I. 007409 0 . 233140 I 311781 
1. 004321 I. 092714 -0. 088392 -0. 497348 
O. 832~09 0 . 970217 -0. 137708 -0. 774826 
0 . 944483 1. 002~11 - 0 . 0~8028 - 0 . 3 2 6:)0;! 
O. 785330 O. 77~508 0 . 009822 0 . 055264 
O. 301030 O. 723108 - 0 . 422078 - 2 . 374861 
0 . 380211 O. ~76857 - 0 . 196646 - I. 106447 
O. 46239 8 0 . 221542 O. 240856 1. 3"195 
o 740363 O. ~~7999 O. 182363 1. 0 2 6082 
0 . 778 151 O. ~48168 0 . 229983 1.294019 
o 716003 O. 888898 - 0 . 172894 - 0 . 972806 
0 . 5 18514 o 826800 - 0 . 308287 - 1. 734601 
o 949390 0 . 686947 0 . 262442 I. '176655 
O. 944483 I. 016874 - 0 . 072392 - 0 . 407318 
O. 944483 0 . 921075 0 . 023407 O. 131702 
O. 90309 0 1. 056971 - 0 . 1~3881 - 0 . 865 8 2 6 
0 . 913814 O. 869805 O. 044009 0 . 247621 
o 785330 O. 534013 0 . 25 1317 1. 4140~~ 
0 . 59 106 4 O. ~84453 0 . 006612 0 . 037201 
o 255272 0 . 218108 0 . 037164 0 . 209 107 
0 . 653212 O. 48018~ 0 . 173028 O. 973556 
O. 6 232 49 O. 5673 67 0 . 0~ ~883 0 . 314428 
O. 397940 O. 686804 - 0 . 288864 - I . 62~32 1 
O. 50~ 1 50 O. 69707 7 - 0 . 19192 7 - 1. 0 79894 
O. 78::'330 0 . 842784 - 0 . 057454 - 0 . 323270 
I 11 3943 O. 934261 O. 179683 1. 011000 
0 . 690196 O. 868098 - 0 . 177902 - 1. 000983 
o 94 4483 O. 97640~ - 0 . 031923 - 0 . 179616 
O. 799340 0 . 8467 10 - 0 . 047369 - 0 . 266~26 
O. 792392 0 . 672172 O. 1202 19 0 . 676424 
0 . 602060 O. 4798~8 O. 1222 02 0 . 687579 
O. 230449 0 . 290001 - 0 . 059~~2 - 0 . 33~07~ 
O. ~56302 O. 374303 0 . 181999 1. 0 2 4034 
0 . 71 6003 O. ~2~434 O. 190~70 1. 072~56 
o 301030 0 . 712981 - 0 . 411951 - 2 . 317879 
O. 397940 O. ~65981 - 0 . 168041 - 0 . 945497 
O. 672 098 O. 576936 O. 095161 O. 535434 
O. 892094 O. 878826 0 . 013268 O. 074656 
o 6 532 12 O. 7909~7 - 0 . 137745 - 0 . 775034 
0 . 6 720 98 0 . 869848 - 0 . 197750 - I. 11::1659 
o 857332 O. 839704 0 . 0176::19 0 . 099189 
O. 6 627:;8 O. 724945 - 0 . 062 187 - 0 . 349901 
o ~9 1064 O. ~57186 O. 033879 O. 190623 
o I\ b~:J?O o 2609 16 0 . 201482 I. 133656 
o 707570 O. ~11 289 0 . 196::182 I. 10439~ 
o 707570 O. 532358 0 . 175::112 O. 905843 
o 560~02 O. 7'1071J8 - 0 . 230567 - I. ::197303 
il l) Ot- r' E"~rt ~ H I u"r.; PACE , 
O. 55630~ O. 762B9;! - 0 . 206'8~ -I. I 6~3~4 
o 83~50~ O. 7473~0 O. 08511~ 0 . 478~~8 
O. ~777~4 O. 8~4806 0. 08~~17 0 . 466541 
0 . 778151 O. 837675 -0. 059523 -0 . 334~14 
O. 740363 O. 9285~7 -0. 198234 - 1 . 0'9115 
O. 9~~419 0 . 858813 0 . 0 70606 o 3 9 7271 
O. 785330 O. 6~9453 O. 155876 0 . 877051 
O. 643453 0 . 486071 0 . 157381 0 . 88"19 
O. ~68202 O. 290'47 0 . 277655 I . 56~250 
0 . 778151 O. 525527 O. ~526~4 I. 42140~ 
0 . 361728 O. 7~~131 -0. 437403 -~ . 461086 
O. 83884~ O. 920487 -0. 081638 -0. 459342 
o 880813 O. 796557 O. 084256 0 . 474074 
1. 421604 1 . 16146~ 0 . 260135 I. 463673 
I . 139879 I . 135~06 0 . 004673 O. O;!o129;! 
I 164353 1. 088277 O. 076076 0 . 428049 
I. 049219 O. ~3~471 O. 109747 0 . 61749~ 
O. 81~544 O. 9~8271 -0. 109728 -0. 611765 
O. 92941~ 0 . 718132 0 . 211287 I . 1988~3 
0 . 380211 O. 533031 -0. 15~81~ -0. 959851 
-------------RUN CHECK I NFORMATl ON- ----------- ----
OUTPUT MATRIX FROM .ubr. RLSEP 
O. 4449 -0. 1709 0 . 1072 3 . 39:11 O. 0674 
0 . 1662 0 . 9315 O. 7456 23. 6041 O. 0000 
O. 07:15 -0. 2686 0 . 014:1 O. 4:178 O. 4~~7 
I . :1346 O. 0701 O. 3078 9 . 7438 O. 002~ 
81. 70:11 -0. 0019 O. 3835 12. 14~:I O. 0007 
0 . 0192 - 0 . 0073 0 . 0000 0 . 0000 I . 0000 
~2 . B696 O. 032~ I. 0 2 71 3~ . :1167 O. 0000 
10. 0641 o 003:1 O. 0286 O. ~046 0 . 3431 
7 . 4442 0 . 004:1 o 0012 0 . 0376 0 . 846:1 
54 . 211 :I -0. 0008 O. 0269 O. 9474 O. 3588 
O. 793 9 0 . 0026 0 . 0000 O. 0000 O. 0000 
VARIADLE MEANS : ('rDm lIubr . DECORI) 
I O. 444~ 
2 o 1662 
3 o 075:1 
4 I . 534b 
5 81. 7051 
6 0 . 01~2 
7 &!2, 9686 
8 10. 0641 
~ 7 . 444~ 
10 54 211:1 
(~'SAS) .!alul.!d Wl3:> -~.o"qaN ;JWllld 5ul.!aa"lfi'J3 jO a6~lloJ .:lGI1 
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(nOle !llJOJ'l,nl,1 
~ SAS lW-I1VOOA ,!l3sn 
Ci ( L / ' ; ', -, £:. U.-' l ,; .. 
NO OF YEARS IN OAT" = 
YE AR 81 NO OF STATIONS 67 
STAT l OrIS FOR YEAR 
~ 6 7 8 9 11 13 14 16 19 
~1 ~3 ~4 ~ 5 ~8 3~ 33 36 38 40 
.. 1 44 46 50 5 1 5~ 54 55 58 60 
6 1 6~ 63 64 65 66 67 68 70 71 
7 3 ao 81 84 90 91 9 2 93 94 95 
9 6 10 1 10~ 103 10 4 105 I 09 I I 0 I I 5 I 16 
118 1 ~9 13~ 133 135 136 137 
DATACHEK ~IRKOTA( L 7)= I. 18469 
CaRR 11 VS, I o 560 0 -l6 
CORR 11 VS, ~ o 411107 
CORR ,11 VS , 3 O. 1~0458 
COR R 11 VS , 4 o 577056 
CaRR II va. 5 - 0 651914 
CaRR II V S. 6 0 16'1 983 
CORR II VS, 7 O. ~33322 
CORR 11 VS , 8 - 0 ~74794 
COR R II VS, 'I - 0 . ;!00493 
COR R 11 V" ", 10 O. 230'175 
CORR II VS, II I. 000000 
CORRELATION MATRIX 
VARI"liLES 
~ 3 4 5 6 7 B 
{J 1 2 0 14 ~ o l>3l>O;:!O O. 409308 0 . 483041 - . 569342 o 3b l743 O. ~68103 - . 339170 
o 636820 I OOO( .O{J o 368553 O. 3 1>0836 - . 4489~7 o 3 2:'>2 17 - 0 3 4490 -. 30;'>500 
o -lO9308 o 3 68:-:;3 1 . 000000 0 . 0t:l 7118 - . ~32254 O. 399082 O. 128698 - . 140741 
fJ 48J04 1 o 3 68836 0 . 087 118 1. 000000 - . 3 9:;?548 0 . 052495 0 . 130176 - . 315367 
- 56?3-l2 - 448'12 '/ - , ;:t3 22~4 - . 39~548 1. 000000 - . 234354 - . 31\30;/6 O. 4979B9 
() 3 6171\ 3 O. 325~17 o 3 '19082 O. 052 495 - . 231\354 1 . 000000 O. 058661 - . IB9313 
fJ ~68 10J - 034490 O. 12 B6'/8 0 . 130176 - . 343026 0 . 058661 1. 000000 0 . 033138 
3 J9 170 - . 382500 - 140741 - . 315367 O. 497989 - . 189313 0 . 033138 1. 000000 
264 9'1'8 - . 0 25015 .. 343928 O. 1 ~ 1309 0 , 2:213~2 - 177657 - . 6 '/3731 - . 081405 
(J 033890 0 . 0 15053 0 . 013401 O. 113397 - . ~49384 O. 113589 O. 3942513 O. 020679 
o 56001\6 o 4111 0 5 0 . 12 0457 O. :)7705B - . 6518BI O. 169981 O. 533323 - , 274782 
STANDARD D~VIATIONS 
o 38763 o 3 lbfJ'l o 0951 2 1. 17682 33. B~002 O. 0 3967 6 . 04946 
:J [)Uf< CE lIF 9 9 
f<I, (; 'H; !.l!:J IUN 10 58 . 0 : ' 567 
'(['S ln..,AL 5</9 24 , 30229 
"1'1 111. ll ~"" 02 :J :J/?:J 
r' rf( CLrH ,\ 01:: E Xf'1.1i /r~E [l 11'( m : orll?99 JC1N MonEL 
MS 
5 . 80357 
O. 04057 
70. 48471 
FODS SONF 
$11\3. 0 0 . 000 
P "t Ol 
9 10 11 
- . ;!6499B 0 . 033890 O. 560046 
- . 0;'>5015 0 . 015a53 0 . 411105 
- . 3439~B 0 . 013401 O. 1~0457 
0 . 1011309 O. 113397 0 . 577058 
O , ~;!135;! 
- . 249384 - . 651881 
- . 177657 0 . 113589 O. 169981 
-. 673731 O. 3942 58 O. 53332 3 
- . 081405 0 . 0 ;'>0679 - . 27478~ 
1. 000000 - . 24358B - . 200483 
- . 243588 I. 000000 O. 230977 
- . 0100483 O. 230977 1. 000000 
4 . 15367 1. 91049 21. 70426 0 . 3b770 
~ 
) 
• 
· •• • L- r d :. / ,t' oJ 11. l .. " ii\ ;.... 
VARIABLES FORCE D INTO EOUATION 
VAR IAOLE I 
VARIAOLE 2 
VAR I AOlE 3 
VARIAOlE 4 
VARIAOLE :I 
VARIAOLE 6 
VARIAOLE 7 
VARIAOLE B 
V.'R IAOLE 9 
VAR I AOLE 10 
'M R I AOLES IN FINAL EOUAT ION 
V.; R IAOLE I 
VARIAOLE 2 
VARIAOLE 3 
VARIABLE 4 
VARIAOLE :I 
VARIAOLE 6 
VAR IAll LE 7 
VARIAOLE B 
VARIAllLE 9 
VARIAOLE 10 
·.,IARIAIlLE MEANS 
I O. 7303 
2 O. 4540 
3 O. 1141 
4 2 . 00:12 
:I 57 . 0147 
6 0 . 0332 
7 23 . :1 1:11 
a 6 . 9349 
9 7 . 17:16 
10 52. 6Ba5 
RESPONSE VAR HE AN I 04 54 
R( CRE bS ION COEFF ICIENTS 
TERM 
2 
3 
4 
5 
6 
7 
a 
9 
10 
COEFF 
0 . 0635 
O. ;:-02~ 
- 0 . 3501 
0 . 0910 
-0. 003 '/ 
O. 4770 
0 . 0 3 13 
0 . 006!) 
o 0346 
-0. 0010 
STD ERROR 
0 . 01 4944 
0 . 101:1108 
0 . 3881\14 
O. 146582 
0 . 021431 
0 . 386918 
O. 064:189 
O. 0490013 
O. 068849 
0 . 022147 
INTE CEPT ESTIMATE - 0 . 01 62 
OO SO Y 
I I H469 1 
O. 462 3?8 
o 4771 ;) 1 
o 77U1 5 1 
I . 4 2 3 2 46 
I ;:! OI O:J :t 
,..RDCTD Y 
O. B0696U 
O. 772766 
O. 77044:1 
0 . 67:1119 
I. 3334012 
I. 0:11'11\ 2 
RE S IDUAL 
0 . 3777a!4 
- 0 . 310368 
-0. 293324 
O. 103032 
0 . 089824 
o 24909 1 
NMl DEVIA1E 
I. 07527 1 
-I. 54087:1 
-I. 456256 
0 . 511 :120 
O. 445945 
1 . 236653 
PAGE 2 
:;L' lA ~ ', "'::" h :':' I I" [JA r ,; '. P,\·:; ~ :, 
1 . 404834 1 . 301044 O. 103789 O. :11 '279 
1. 474216 1. "'926 -0.081709 -0. 40'660 
1 . 136720 1. 04551' O. 091206 0 . 4'2806 
1. 100370 1. 143999 -0. 043629 -0. 216603 
I , 2~~27~ O. 983320 0 . 2719'3 1. 3'01:1' 
1 . 000000 O. 842894 0 . 1'7106 O. 779978 
1 . 625312 1. 204116 0 . 421196 2 . 091097 
O. 903090 1. 0902'1 -0. 187161 -0. 929193 
0 . 8'1258 O. 912030 -0. 060772 -0. 301711 
1. '77492 1. 408333 O. 1691:19 0 . 839817 
I 476566 1. 390876 0 . 087689 O. 435345 
I 964731 1. 817448 O. 147283 0 . 731211 
I. 981365 1. 684253 0 . 297113 1. 47'066 
I 595496 1. 612698 -0. 017202 -0. 085403 
1. 739572 1. 612608 O. 126964 0 . 630334 
1. 460896 1 . 406196 O. 054700 0 . 271'6' 
1. 008600 1. 109610 -0. 101010 -0. '01479 
I 376577 1. 16'376 0 . 211201 1. 048'42 
I 000000 1. 178066 -0. 178067 -0. 884041 
O. 556302 O. 734444 -0. 178142 -0. 884416 
1. 748963 1. 737688 O. 01127' 0 . 0"976 
I . 424881 1 . 282289 O. 142'93 0 . 707926 
1 3~2&!19 1. 297967 O. 0242'2 O. 120403 
1. 436162 1. 477277 -0. 04111' -0. 204120 
I 432969 1 . '26012 -0. 093043 -0. 461921 
1. 570'43 1.501437 O. 069106 0 . 343089 
I. 421604 1. 294907 O. 126697 0 . 629007 
1. 053078 1. 091856 -0. 038778 -0. 192'20 
1. 496929 1. 1'63'1 O. 340'78 1. 6908'1 
1. 633468 1. 442012 O. 191456 0 . 9'0'1:1 
1 . 423246 I '62918 -0. 139'72 -0. 692928 
o 544068 O. 994'53 -0. 44048' -2. 186858 
1 . 598790 1. '871'8 0 . 011633 0 . 0'7752 
I . 442480 1. 333097 O. 109302 O. '43047 
1. 773055 2.119261 -0. 346206 -1 . 718798 
I 999565 1. 9'84'6 0 . 041110 0 . 204095 
I 6&!3249 1. 509960 O. 113389 O. 562941 
1. 324282 1. 4226'2 -0. 098370 -0. 408373 
1 . 600973 1. 651'73 -0. 050600 -0. 251212 
1. 056905 1. 431996 -0. 37'091 -1 . 862200 
I 853698 2 . 090622 -0 . 236924 -1 . 176248 
1 ;!b7J7iZ O. 834~7'l O. 432'94 2 . 147665 
O. 830849 1. 003607 -0. 164759 -0. 817970 
O. 707'70 O. 627437 O. 080133 O. 397831 
I. 096910 1. 089212 O. 007698 0 . 038219 
I 164691 1. 212302 -0. 027611 -0. 131078 
1. 429752 I . 541681 -0. 111928 -0. 555687 
1 612164 1. 644238 -0. 031454 -0. 156159 
1. 318063 I 296235 O. 021828 O. 108368 
1 . 40b540 1.48'1042 -0. 082:102 -0. 409'93 
I 23299b 1. 212409 O. 020:181 O. 102206 
I 041~193 I . 100060 -0. 066668 -0. 3:1098:1 
I 100:.170 O. 78'1473 O. :1108'18 1. '43'03 
I 06DIBb 0 . 749011 O. 319:17:1 1. '05'09 
I . ?121l1B I. 1'7564 0 . 0'4623 0 . 211186 
o 5bS::!02 o. 70872:1 -0. 140:121 -0. 697641 
I J:',,'1;!O 1. 00'7Ib 0 . 05100' 0 . 2'3222 
I . 1:l~<iBH 1. 121224 O. 0:11064 O. 1''1224 
1. 36921b 1. 284:1:16 O. 084860 0 . 421301 
l. 3'143n' 1 2b:l'1b'1 0 . 018423 O. :189344 
i~u i" - ·I C'-. li ::' .1 ", 1.1,,1 '; PA(;E 4 
1 361728 1 288779 0 . 072949 O. 362168 
1. 484300 1. 33701~ O. 14728~ 0 . 731219 
1. 3117~4 1. 330144 -0. 018390 -0 . 091300 
1 06~186 O. 940600 O. 127~86 0 . 633420 
1 313967 O. 992491 O. 321376 1. ~9~:l22 
o 672098 0 . 601792 o 070306 O. 349047 
O. 748188 O. 602339 O. 14:1849 O. 724091 
O. 633468 O. 889833 -0 . 2:1636~ -1 . 272766 
1 037426 1. 029428 o 007999 0 . 039711 
1 . 1461~8 1. 136340 O. 009788 0 . 048~96 
1 378398 1 . 339044 0 . 0393~3 O. 19~376 
1 15:;336 1 . 322361 -0. 16702~ -0. 829224 
1 . 38381~ 1. 238739 O. 14~077 O. 7202:17 
1. 2041;!O 1 . 464767 -0 . 260647 - 1. 294027 
1 330414 1. 147384 O. 183029 O. 908680 
1. 999565 0 . 9131:11 1. 086414 :1. 393682 
0 . 8512:;9 O. 7~7929 0 . 093330 O. 46:J3~0 
o 908"8~ O. 73322~ O. 17~260 O. 870106 
O. 875061 0 . 931439 -0. 0:16378 -0. 279896 
o. 716003 O. 310603 O. 40:1401 2 . 012678 
0 . 913814 O. 928648 -0. 01483~ -0. 073649 
1. 220108 1 . 0608~3 O. 1~92:1~ O. 79064~ 
1. 307496 1. 3190~3 -0. 011:1:17 -0. 0~7376 
1 :;4:;307 1 . ~84:100 -0. 039193 -0. 194:180 
1 . 1643:;3 1 . 282027 -0. 117674 -0. ~84211 
1 037426 1 . 144816 -0. 107390 -0. :l331~:1 
1. 045323 1. 09~804 -0. 0~0481 -0. 2~0622 
o 968·l83 O. 90:1226 0. 0632~7 O. 3140:10 
o 778151 O. 742971 0. 03~180 O. 1746:;7 
O. 3;!~219 O. :17091:; -0. 24869:1 -1. 234689 
1 . 086360 0 . 7:;:;:;7:; 0 . 3307B~ 1. 642236 
0 . 929419 1. 017496 - 0 . OBB077 -0 . 437273 
o 991226 O. 9696B2 O. 021:144 O. 1069~7 
° 8~7332 1 . 028~B7 -0. 1712~~ -0. 8:;0223 
1. 100370 1. 01292B O. 087443 O. 43412~ 
1 113943 1. 1276~2 -0. 013708 -0. 06BO:l7 
1. 021189 1. 1996B~ -0. 178496 -0.886171 
1 . 096910 1. 232~34 -0. 13:1624 -0. 6·/3330 
o 838849 O. 88B913 -0. 0~0064 -0.248:1:11 
O. 2787:;4 O. ~7~000 -0. 296246 -1 . 470764 
O. 602060 0.63~383 - 0 . 033324 -0. 16~440 
O. 342423 O. 333309 0 . 009113 O. 04~24:1 
0 . 982271 O. 690862 0 . 291409 1. 4467~0 
o. 9:;9041 O. 87~948 O. 083093 0 . 412:;29 
O. 897627 O. 88:1607 O. 012020 0 . 0:19677 
O. 623249 0 . 967319 - 0 . 344069 -1 . 708189 
1 . 000000 O. 90:;9~9 0 . 094041 0 . 466883 
0 . 99563:; 1 . 064999 -0. 069364 -0. 344368 
1 037426 1. 168470 -0 . 131043 -0. 6:;0:186 
I . 130334 1. 1:14931 -0. 024:;97 -0. H!2116 
O. 83;!:;09 0 . 8:;8486 -0. 02:;978 -0. 128970 
O. 568~02 O. ~27099 0 . 041103 0 . 204060 
o. 6627:;8 O. 738382 -0. 07:;624 -0. 37:;4:;0 
O. 462398 O. 31S147 0 . 1442" 0 . 7161:16 
O. 707570 O. ~62390 O. 14:;180 O. 720770 
O. 954242 O. 96:;877 -0. 01163:; -0. 0:;7763 
o. 934498 O. 902619 0 . 031879 O. ID8;;!69 
O. 707:;70 0.916206 -0 . 208636 -1. 03D808 
1. 064458 1. 02:;260 O. 039197 O. 194602 
1 I b I 3 f.·O I. 0 !H389 O. 109979 O. :;46010 
l . o.J u.- ' j L ,\it'.:. j I J IJ'; T,; PAG!: :; 
o 838849 I. 09818:1 -0. 2:19336 -I. 287:118 
I. 017033 I. 121898 -0. 10486:1 - 0 . ~:?O6~1 
O. 897627 O. 86739:1 0 . 030232 0 . 1:10091 
0 . 633,1",8 O. :186326 0 . 047142 O. 234046 
O. 60 ;>060 O. 6:137 02 -0. 0:11643 -0. 256388 
o 3802 11 0 . 306142 0 . 014069 o 367728 
o 579 784 0 . 581630 -0. 001846 -0. 009167 
I 041393 O. 794379 0 . 247013 1. 226338 
o 8633;>3 O. 882769 -0. 019446 -0. 096:143 
O. 6;?32 49 1 0:13:104 -0. 4302:1:1 -2. 136074 
1 1:!0574 O. 826850 O. 293723 I. 450238 
() 919078 I 0:10778 - 0 . 131700 -0. 6:13846 
o 8 ;>6075 O. 984702 -0. 1 :18628 -0. 787:133 
o 924279 I. 171373 -0. 247094 -I. 226737 
o 892094 O. 9:164:19 -0 . 06436:1 -0. 3195:10 
o 4313:'4 0 . 686415 -0. 2550:11 -1 . 26624:1 
O. 75:;875 O. 778636 -0. 022762 -0. 113004 
O. 2!1527 2 O. ;?62428 -0. 0071:1' -0. 03:1:124 
o 55630 2 O. 60026:1 -0 . 043962 -0. 2182:19 
o 690196 O. 628:167 O. 061629 0 . 30'96:1 
O. 462 3 98 O. 810134 -0. 347736 -I. 726392 
o 869232 I. 010417 -0. 14118:1 -0. 700937 
o 913814 0 . 9014:16 O. 0123:18 0 . 0613:14 
o 944483 I. 067161 - 0 . 122679 -0. 6090:19 
o 792392 O. 94:149:1 -0. 1:13103 -0. 76010:1 
O. 698970 1 . 033172 - 0 . 334202 -I. 6'9199 
o 662759 O. 780387 -0. 117630 -0. :183992 
o 477121 o 694380 -0. 2172'9 -I. 078619 
(). 5563'02 O. 689:165 -0. 133263 -0. 661606 
0 113943 0 . 423144 -0. 309200 -I. :135076 
o 662758 0 . 68:1049 - 0 . O~;!~91 -0. 110669 
O. 857332 0 . 960238 -0. 10290' - 0 . :110890 
O. 851258 O. 974607 -0. 123348 -0. 612383 
O. 968483 1 . 0:12103 - 0 . 083620 - 0 . 41:114:1 
I . 139879 1 . 082993 O. 0:16886 O. ~B;!4~O 
J , 3~024B 1. 269849 O. 080399 0 . 39915' 
I. 041393 1 . 2:16241 - 0 . 214849 - I. Ob66:12 
1 037426 I. 16'131 -0. 12770:1 - 0 . 634011 
I 008bOO 1. 1:13220 - 0 . 144620 -0 . 717991 
o 869232 0 . 861853 O. 007378 0 . 036631 
o 361728 O. 661872 -0 . 300144 - 1.490114 
O. 2~~272 0 . 378198 -0 . 12292:1 - 0 . 610283 
o 6 9 8970 O. 730787 - 0 . 031817 -0. 1 :179:19 
I. 075547 O. 833:124 O. 24:!O;!3 I. 20"62 
O. 99:163:1 I. 017414 -0. 021778 -0. 108123 
I . 170262 I. 060462 O. 109799 O. :14:1116 
1 . 440909 1 . 1083:19 O. 332:1:10 I. 6'1000 
I. 501059 I. 167339 O. 333720 1 . 6:16809 
I . ~22716 1 . 274604 -0. 0:11887 -0 . 2:17603 
1 . 19312:1 I. 21 :1586 - 0 . 022461 -0. 111 :113 
1. 068186 I. 0:10612 0 . 017:174 0 . 087247 
O. 0 97627 o 820bb' 0 . 076962 0 . 382 089 
o 6BI:.?41 O. '80183 0 . 1010'8 O. :101719 
o 414 973 O. '213 M -0. 109391 - 0 . :143089 
o 812'113 0 . 68:1414 O. 127499 O. b32989 
0 . 477121 O. b7489:1 -0. 197774 -0. 981880 
I. 14 6 1;:8 1 . 048874 O. 097:1:14 0 . 48~832 
I 209 :115 1. 028'98 0 . 180917 0 . 898191 
I. 313867 I. 131943 0 . 181924 0 . 903190 
I :\:j~I]" I 07'1012 O. 07632 4 O. 370922 
• I~- J L :f- 'i l ,",!l'; i I j lIi, T'; ..:.. I' AGE I 
I. 271842 I. 127414 O. 1444&'8 0 . 717034 
I. 079181 I . 168175 -0. 088994 -0. 441824 
1. 000000 0 . 783617 0 . &'16383 1. 074&'66 
o 681241 0 . 927745 -0. 246504 -I. 223808 
1. 632457 I. 277605 O. 354852 I. 761721 
1. 212188 I. 217992 -0. 005804 -0. 028816 
O. 681241 O. 737283 -0. 056042 -0 278229 
O. 973128 1. 127445 -0. 15431B -0. 766136 
1. 334454 1. 420034 -0. 085581 -0. 424879 
I 942008 1. 837329 O. 104679 O. 519694 
I 419956 I. 171797 0 . 248159 1. 232026 
1. 397940 1 . 318798 0 . 079142 O. 392912 
I. 66.!.518 I . 516338 O. 150180 O. 745593 
1. 292256 1. 319486 -0. 027230 -0. 135189 
I 1.!.1368 O. 991358 O. 170010 0 . 844041 
0 . 929419 0 . 862149 0 . 067270 O. 333971 
O. 4913.!.2 O. 809770 -0 . 318408 -I. 580790 
o 54406B 0 . 613081 -0. 069013 -0. 342625 
o 869232 1. 065727 -0. 196495 -0. 975532 
I. 257679 I. 261382 -0. 003703 -0. 018385 
I . 103804 1. 070558 0 . 033246 O. 165053 
I. 233046 1. 239806 -0. 001760 -0. 008739 
I. 271842 1. 379236 -0. 107394 -0. '33176 
1. 328379 1. 189481 O. 138899 0 . 699586 
1. 397940 1. 29'469 O. 102472 O. '09738 
1. 220108 1. 161330 0 . 0'8778 0 . 291911 
1. 133539 1. 040249 0 . 093290 0 . 463154 
I 079181 I. 02'187 0 . 0'3994 O. 268063 
0 . 491362 O. 630842 -0 . 139491 -0. 69247' 
O. '31479 O. 636785 -0. 105307 -0. '~2Bl~ 
0 . 778151 O. 825793 -0. 047632 -0. 236476 
o 939519 I . 103629 -0 . 164109 -0 . 914749 
1. 071862 1. 252825 -0 . 180943 -0. 998320 
1 . 34242;? 1. 274801 0 . 067621 0 . 335717 
O. 982271 1. 269256 -0. 286985 -I. 424782 
I 238046 1. 215982 O. 022064 O. 109540 
1. 143015 1. 182250 - 0 . 039235 -0. 194789 
0 . 986'/72 I. 081401 -0. 094630 -0 . 469804 
I 049218 0 . 814691 O. 234527 I. 104347 
o 875061 0 . 9971'6 - 0 . 12209' -0. 606161 
O. 6 2 3249 0 . 704170 -0. 090920 -0. 401742 
0 . 531479 O. 571860 -0 . 040381 -0. 200479 
o 86332 3 O. 895554 -0. 032231 -0. 160017 
O. 949390 I. 100183 -0. 150793 -0. 748638 
1 060698 1. 144664 -0. 083966 -0. 416964 
1. 296b65 I. 213418 O. 083247 0 . 413293 
I 0492 18 I. 216812 -0. 167594 -0. 832050 
I. 167317 1. 188039 - 0 . 020722 -0. 102879 
1. 2504 20 I. 017636 O. 232794 1. 15:1696 
I. 025306 O. 914b09 O. 0:10697 0 . 2:11693 
o 973128 0 . 77011:1 O. 203012 1. 007899 
O. 7 3 2 394 0 . 909653 - 0 . 1772:19 -0.B80034 
1. 614897 1. 173857 0 . 441040 2 . 189b13 
I . Oi,0 698 1 . 1:1983 0 - 0 , 099133 -0. 492160 
O. 1t.:142 B O. b21146 o. 142292 0 . 70b3BI 
I 492 '160 1 . 424757 O. 068003 0 , 337bl3 
I t.4" :JU~1 1. :1I17t.1 O. 135621 0 . b73314 
1. 140363 I. 661998 0 . 0793b:l O. 3E19056 
1 , 487138 I. 4418:1b 0 , 04:1:l93 0 . 224913 
1 6 S :' I ~J£J I . S01\40~ o 010/,53 0 , :J:lOU,'7 
, 1\1,- 1- r'i _: .C:" ji j 1",,.-,1"':' -- PACE b 
I. 290035 I. 016219 0 . 273916 1. 359405 
1. 332439 O. 956390 O. 376049 1. 9b6954 
I 161368 O. 945524 0 . 215844 I . 071593 
O. ~:J1479 O. 746259 -0. 214781 -I. 066314 
O. 934498 O. 727332 0 . 207166 1. 028"2 
o 579784 o 473258 o 106526 o 528866 
o 763429 o 683709 0 . 079719 O. 395777 
o 602 060 0 , 820669 -0 , 219609 -1. 085319 
I . 133539 1. 055469 O. 078070 ° 397590 
1. 146128 1. 198138 - 0 . 042010 -0. 0I01l564 
1. 338 456 1. 146069 ° 192389 0 . 955141 
I 173186 I. 191516 - 0 , 009330 -0. 041357 
1 103804 1 112869 -0. 009065 -0. 045004 
1. 281033 1. 117022 O. 164011 0 . 914261 
o 986772 0 . 868715 O. 118057 0 . 586112 
I 139879 0 , 815113 O. 324766 I 612353 
O. 716003 o. 7~72;!O -0. 041216 - 0 . ;!046;!b 
O. 643453 0 . 6698~8 - 0 , 026375 -0. 130943 
O. 579784 0 . 834232 -0. 254449 - 1. 263252 
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I 139879 1. 2 45964 - 0 . 1060B5 -0. ' 2667' 
I 1[' 1\ 3 ::'3 1 209b26 - 0 . 0452'13 - 0 22 471>7 
l ·iL. L. 't:':,:,j-.( ~ , , : 1) ,\ -r ,; -
I. 049218 
0 . 819544 
o 929419 
0 . 360 211 
1 . 073944 
0 . 970991 
O. 940488 
0 . 681905 
-0. 0247;!6 
-0 . 151448 
-0. 011070 
-0 . 301694 
- - --- --- ---- - RUN CHECK INFORMATION- --- - ------ - - ---
OUTPUT HATRIX FROH subr . RLSEP 
O. 7303 O. 0635 o 135 1 3 . 3297 
O. 4540 O. ;!O2~ I. 2341 30. 4192 
0 1141 -0 . 3501 0 , 4522 II . 1452 
2 0052 0 . 0910 4 . 2759 105. 3911 
5 7 0147 -0 . 003" 4 . 6487 114 . 5813 
o 0332 O. 4770 O. 1634 4 . 0271 
23 5151 o 0313 8 . 8215 217 . 4315 
6 . 9349 O. 0065 O. 2967 7 . 3141 
7 . 1756 O. 0346 1. 0910 26. 8908 
5 2 . 6895 -0. 0010 0 . 2170 5 . 3492 
I. 0454 - 0 . 0162 O. 0000 O. 0000 
'·/AR IAIlLE HEAt~3 : (from subr IlECORI) 
I O. 7303 
2 O. 4540 
3 O. 1141 
4 ;! , 0052 
5 57 . 0147 
6 O. 0332 
7 23. 5151 
8 6 931\9 
9 7 1756 
10 5 2 . 6885 
11 1. 0454 
I ER 0 
P,\OL I:.l 
- 0 122755 
-0 . 751887 
-0 . 054957 
-I. 497811 
O. 0650 
0 . 0000 
0 . 0011 
O. 0000 
O. 0000 
O. 0427 
O. 0000 
O. 0070 
0 . 0000 
O. 0 200 
O. 0000 
(1: 'SAS) JalUI.1d W'I33 -~.10"'l.N 3WIUd Oup·,aUl fiu;l .j'J .6~II03 ~Sl', 
1: 'SAS :A[) OUd :NO '1:~ ,LI 91-80-CO 
1:~ 'LI 91-80-C8 
'031U'1 LS 
'03,OOdS 
WUO~-IOOlUd ,3~W' 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••••••••••• * ••••••••••••• ~fl._ •.... **.~.~*~~ ••• _~~ •• ~*~ •• ~ •• 4'* •• ~*~~ 
** •••• a**~*** •••• * •••••••••••••••••• * ••• * ••••••••••••••••••••••••••••••• ** •• * •• *.* ••• * •• ~~ •••••• *.~~.~ ... ~.* •••• ~**.*1.~ ••• *W •• ~ •• ~4 
MMMM MMMMM MMMM MI1M MMI1 11M M M M M 111111 111111 1111 11 1111111111 11'111 11 11 
M M M 11 M M M M MM M M M M M 11 11 11 11M M 11 11 11 11 11 
MM M M M M M M M M M M M M 11 M 11 11 M 11 11 11 
M M M M 11 MMI1 MMI1M MI1MM M M M M M M 11 M M 11 
M M M M M M 11 M M M M M M M M M M M M 11 11 
M M M M M MI1 M M M M M M M 11 M 11 11 11 11 11 1111 1111 
MMM M MMMM M MMI1 MMMM MMI1M MMM MMI1 I111MI111 M M 11 M M 
M MMM 11 11 I1MI111 I111MI1 M 
M M M M 11 11 11 M M 11 
M M M M 1111 11 11M 11 11 11 
M M I1MMI111 11 11 M 11 
M M 11 M M M M 11 
M M 11 M M M 11 M M 11 
MMMMM MMM I111M I1MI1 MI111 11 M 
•••• ~ •••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••• ~ ••••••••••••••••• ~ ••••••••••••••• * •••• *.~ •• 4.~.~*~~.*_.~ .. 1 ... 4 .. ~~ •• ~ •••• ~.~ •• * •••••••••••••••••••••••• * ••••••••••••••••• ~.* ••••••••••••••••••••••••••••••••••••••• * ••• * ••• ~.*1 ••• ~.~.*~~.4 •• * ••• * •• ~~ 
0,018 ~~03·l'()\.j 
1: SAS lW-1!~~0~ :U3S() 
.Jd GF ,L:'; -L':; Jlj an i ,:, 
NO OF 'fEARS IN DATA 3 1 
'lEAR : 01 NO . OF STATIONS 67 
STAT I ONS FOR YEAR 
~ 6 7 8 ? 11 13 14 16 19 
21 23 24 ~ 5 ~8 32 33 36 38 40 
41 44 46 50 51 52 54 55 58 60 
61 62 63 6 4 65 66 67 68 70 71 
73 80 81 84 90 91 92 93 94 95 
96 101 102 103 104 105 109 110 115 116 
1 18 129 
OATACHE .. 
CORIl 
CORR 
CORR 
CORR 
CO RR 
eon R 
CORR 
CORR 
CORR 
CORR 
CORR 
(I 128 142 
o 6368~0 
o 409 308 
o 4830 41 
- 569342 
(J 361743 
(. 268 103 
339 170 
26-1998 
o 033090 
(J 5 6(J0 46 
13 2 133 135 136 137 
~IR KD TA ( I . 7 ) = I. 18469 
1 1 'IS . 1 O. 5 6 0046 
11 VS , 2 0 . 411107 
1 1 VS . 3 O. 1~0458 
11 VS . 4 o 5770 56 
11 VS , 5 - 0 6 5 1914 
11 'IS , 6 o 169983 
11 VS. 7 O. 53332;! 
II 
II 
11 
11 
VS. 8 - 0 . 27479 4 
'I S. 9 - 0 . ~00493 
\/5 . 10 O. 2309'/5 
'IS. 11 1 . 0 00000 
CORRELATION MATRIX 
VAHIADLE5 
2 3 
o 6368~0 O. 409308 
1. 0 0 0 0 00 O. 368553 
o 368553 1. 000000 
o 368836 0 . 087118 
- 44 892 7 - . 2J22~4 
o 32~2 1 7 o 39908:2 
.. 034490 O. 128698 
.. 38~ :;0 () - 140741 
- 0250 15 - 343928 
o 0 15853 o 013401 
o 41110 5 O. 120457 
6 TANUARD DE'IIAT I ONS 
4 
0 . 4830 41 
o 368836 
0 . 087118 
1. 000000 
- . 37:2548 
O. 052 495 
0 . 130176 
- . 315367 
0 . 121309 
0 . 113397 
o 577058 
5 6 7 8 
- . 569342 0 . 36 1743 0 . 268103 - . 339170 
- . 448927 o 3;!~217 - . 034490 - . 382500 
- . ;!3225 4 O. 399082 O. 128698 -. 10407041 
- . 392 548 O. 052 495 0 . 130176 - . 315367 
1. 000000 - . 23043504 - . 3430:26 O. 0497989 
- . :234354 1 . 000000 0 . 058661 - . 189313 
- . 343026 O. 058661 1. 000000 O. 033138 
O. 497't89 - . 18931 3 0 . 033 138 1. 000000 
O. ;!~ J352 - 177657 - . 673731 - . 081405 
- 249384 0 . 113589 O. 394258 O. 0 2 0679 
- . 651881 O. 169981 O. 533323 - . 274782 
O. 38763 o 31687 0 . 09512 I. 17602 33. 8 2 002 O. 0 3 967 6 . 04946 
", OUr( CE IlF SS MS FODS 8QNF 
f( EGRESS lor~ 10 ~8 . 03567 5 . 80357 . 143 . 0 0 . 000 
RES IDliAL 5qC'1 24 . 30228 O. 04 0 57 
TOTAL 609 82. 33795 
I'U(C[rHACE [y'f'lfl "~ED DY fl EonESS ION MODEl. 70. 48471 
P ACE 
9 10 1 1 
- . 264998 O. 033890 0 , 560046 
- . 025015 0 . 015853 0 . 0411 105 
- . 343928 0 . 0130401 O. 120457 
0 . 121309 O. 113397 O. 577058 
0 . 0l21352 - . 20493804 - . 651881 
- . 177657 O. 113589 O. 169981 
- . 673731 O. 3904258 O. 533323 
- . 081405 0 . 0 2067 9 - . ~747B~ 
1. 000000 - . 243588 - . 200483 
- . 243588 1. 000000 0 . 230977 
- . 200483 O. 230977 l. 000000 
4 . 15367 I. 91049 2 1. 70426 O. 36770 
· . ~ I UI- , i::. ",H!.. I rJ P":' r,.. -
VARIADlES FORCED IrHO EOUATION 
VARIADLE I 
VARIADlE 2 
VARIADlE 3 
VARIADLE 4 
VARIAillE , 
VARIADlE 6 
VARIADlE 7 
VARIADlE B 
VARIADlE 9 
VARIADl.E 10 
V';Rl';OLES I ~I FIN,\L EOUATION 
VAfllAO LE I 
VARIADLE 2 
VARIADLE 3 
VAHIADlE 4 
VAHIADlE 5 
VAfl I ADLE 6 
V,;R 1 AUI E 7 
VARIADLE 8 
VARIAUI.E 9 
VAfllADLE 10 
' JAH I,.·,O LE ~IEMIS 
I O. 7303 
2 o 4540 
3 0 1141 
4 2 . OO~2 
5 57 0147 
6 o 0332 
7 23. 5151 
8 6 . 9349 
9 7 . 17'6 
10 52 . lI88' 
flE SPDr-ISE VAn ME "'" I 0454 
RE GHES5 ION COEFFIC I ENf S 
l ERM 
2 
3 
4 
5 
6 
7 
[3 
'1 
10 
COEFF STD ERROR 
0 . 063' 0 . 014944 
0 . 2025 0 . 12'108 
- 0 . 3501 0 . 388414 
o 0910 0 . 146582 
- 0 . 0037 0 . 0 2 1431 
o 4770 0 . 386918 
0 . 0313 O. 064'8'1 
o 0065 O. 049823 
0 . 0346 0 . 068849 
- 0 0010 0 , 0;!~147 
INTEtEPT ESTIMATE - 0 . 0162 
OIl S IJ '( 
I 1841.91 
U. 4b239f:l 
o 477lo.!l 
o 77UI'1 
I 4;]3:!46 
;W lo:n 
PRDCTD Y 
O. UOb968 
o 772766 
O. 77044' 
0 . 67'11'1 
1. 333422 
I o:lJ 942 
RES IDUAL 
O. 377724 
- 0 . 310368 
-0. 293324 
O. 1030301 
O. 089824 
O. 24909 1 
NMl DEVIA1E 
1. B75271 
-1. '40B7:1 
-1. 4562!J6 
O. :111 :120 
O. 44594:1 
1. 2366:)3 
"AGE ;/ 
,IL i.lF ',[ ; ,1 \ ~ I tl 11 ..-,1':' PAGE 3 
I . 404834 I. 301044 O. 103789 o :11 :l~79 
4 74~ 16 I . :l55926 - 0 . 081709 - 0 . 40:l660 
136720 I. 04:l:l1:l o 091206 O. 4:l2806 
I . 100370 I . H3999 - 0 043629 -0. ~16603 
1. 25~272 O. 983320 o 2719:l3 1. 35015:l 
1 . 000000 O. 842894 o 1:l7106 O. 779978 
I 625312 I. ~0411 6 0 . 421196 2 . 091097 
O. 903090 I. 090251 - 0 . 187161 -0. 9~9193 
o B51~58 o 912030 - 0 . 060772 - 0 . 301711 
577492 I. 408333 o 169159 0 . 839817 
478~66 1. 390878 O. 087689 O. 43534:l 
964 ;'3 1 I 817448 0 . 147283 0 . 73 1211 
981365 1. 6842:l3 0 . 297113 I. 475066 
I . :;9:;496 I. 61~698 -0. 017202 - 0 . 085403 
I . 73'7572 I. 612608 O. 126964 O. 630334 
1. 460898 I. 406198 O. 0:l4700 0 . 271:;6:; 
1 . 008600 I. 109610 -0. 101010 -0. :;01479 
376:;77 I. 165376 0 . 211201 1. 048:;42 
I 000000 I . 178066 - 0 . 178067 - 0 . 884041 
o 556302 O. 734444 -0. 178142 -0. 884416 
1. 748963 I. 737688 0 . 01127:; 0 . 0:;5976 
I. 4~4881 1. ;:!82;189 O. 142:;93 O. 707926 
I 322219 1. 297967 O. 024:i:!52 O. 120403 
1. 436162 1. 477277 -0. 04111:; -0. 204120 
I 432969 1. ~2b012 -0. 093043 -0. 461927 
570543 I. 501437 0 . 069106 0 . 343089 
421604 1. 294907 O. 126697 0 . 629007 
1. 0 53078 1.0918:l6 -0. 038778 -0. 19~:)20 
1. 4 96929 I. 1:;6351 0 . 340578 1. 6908:;7 
I. 633468 1. 442012 0 . 191456 0 . 95051:; 
I 42:12 46 I. 562818 - 0 . 139572 - 0 . b9;!92B 
o 544068 O. 984553 - 0 . 440485 - 2 . 186858 
1. 598790 I. 587 158 0 . 011633 O. 0577:l2 
I. 44~480 I . 333097 O. 109382 O. 543047 
I 773055 2 . 119261 - 0 . 346206 - 1 . 718798 
I. 999565 I. 958456 0 . 041110 0 . 20 409:; 
I 6;:?3249 1. 509860 0 . 113389 O. 56~941 
1. 324282 1. 4;!2b52 - 0 . 098370 - 0 . 488373 
600973 I. 651573 - 0 . 050600 - 0 . 2~121A! 
I 056905 1.431996 - 0 . 37:;091 - 1. 862200 
1. 8:>3698 2 . 09062;! - 0 . 236924 -I. 176248 
I 2b717;! O. 834577 O. 432:194 2 . 14768:l 
O. 838849 1. 003607 - 0 . 1647:;8 - 0 . 817970 
O. 707570 O. 627437 0 . 0801 3 3 0 . 397831 
I. 0 969 10 1. 089212 O. 007698 0 . 038219 
I. 18469 1 1. 2 12302 - 0 . 027611 - 0 . 137078 
I 429752 I. 541681 - 0 . 111928 - 0 . 5:;:;687 
1.612784 1. 644238 -0. 031454 -0. 156159 
I. 318063 1 . 29623~ 0 . 021828 0 . 1083 68 
1. 4 06540 1. 489 042 - 0 . 082:;02 - 0 . 409:;93 
1 . 23;!'-I96 I. :112409 O. 020:;87 O. 102:106 
1. 041393 I. 108060 - 0 . 066668 - 0 . 330983 
1 100370 O. 789473 O. 310898 J. :;43:;03 
J. 068 186 0 . 74.8811 0 . 319375 J. :;85589 
I ;:?12188 1 . 157564 0 . 0:;4623 0 . 271186 
O. 56820~ O. 708723 - 0 . 140521 - 0 . 697641 
I 136720 I. 085716 0 . 0:;1005 O . ~~3;!:!a! 
I . 152288 I. 121 224 O. 031064 O. 1:;42:14 
I. 369216 1 . 28 4356 O. 084860 0 . 4 :1 1301 
I . 344 ~J?~ 1. 265969 O. 078423 O. 389344 
• . I\-J ! j' l l) " r ,:, : IJ'\b L ·1 
36 1 -' ~a ;?88779 0 . 072949 o 362 16 8 
484 300 337015 O. 147285 0 . 731 2 19 
3 1 175 4 I. 330144 - 0 . 0 18390 - 0 . 091300 
069 136 o 940600 0 127586 o 6334 2 0 
1 3 13867 o 99249 1 0 . 321376 I ~ 9:>:;~2 
o 6 72098 o 60179;;0. O. 070306 o 34 '/ 0 47 
o 7 48 188 o 6023 39 o 14:l849 o 72409 1 
O. 633468 o 889833 - 0 2:l636:l - I 27;:'766 
03 7 426 1 . 0294 2 8 o 007999 o 0 397 11 
146 128 1 136340 o 009788 o 048:l96 
3 78398 339044 o 039353 o 19:137 6 
155336 322361 - 0 . 16702:l - 0 . 8 2 9224 
3 838 15 238739 o 145077 a 7~O257 
2041~O I 464767 -0 260647 -I. 294027 
3 3 04 14 I 147384 o 183029 O. 908680 
1 9 9956 5 0 . 9 1315 1 I. 086 414 5 . 393682 
o 851 258 O. 757929 0 . 093330 O. 463350 
o 9 08485 0 , 733225 O. 17:l260 o 8 70106 
o 8 7506 1 0 . 931439 - 0 . 0 56378 - 0 279896 
o 716003 o 310603 o 40:l401 2 . 0 12 678 
o 91 38 14 o 928648 - 0 0 1483 :l - 0 . 0 7 3649 
220 108 I 060853 O. 15925:l O. 7 9 064:l 
307 '1 96 3 19053 - 0 01 1 :l57 - 0 0:l7376 
54 ::'307 :l84500 - 0 039193 - 0 . 194580 
16 ·jJ53 ~82027 - 0 117674 - 0 . 584 ;:'11 
I 037426 I. 144816 - 0 . 107390 - 0 . :l331:!:! 
1 045323 I 09580 4 - 0 050481 -0. ~~O622 
o 968·H13 O. 90~226 o 0632:l7 0 . 3 140:l0 
o 778151 o 74297 1 0 . 035180 o 174657 
o 3~22 19 0 . 5709 15 - 0 ;:'4869:l -I . ;:'34689 
1 086360 o 755575 O. 33078 :l 1. 642236 
o 929419 I. 017496 - 0 088077 - 0 . 437 27 3 
o 991226 O. 969682 0 . 021544 O. 1069:l7 
O. 857;)32 1 . 028587 - 0 17 125:l - 0 . 8~O223 
10 0370 1.012928 o 087443 0 . 43412:l 
1 139 4 3 1, 1276 52 - 0 0 13708 - 0 . 068057 
021189 1. 199685 - 0 178496 - 0 . 886 17 1 
1 096 910 1 232534 - 0 . 13:;624 - 0 . 673330 
0 . 8 388 49 o 888913 - 0 0:l0064 -0. 2485:l1 
O. 27875 4 O. 57 5000 - 0 . 296246 - 1. 470764 
[I 60;~060 O. 635383 - 0 . 033324 - 0 . 165440 
o 3 4 ;:.' 4 23 o :J3 ~1 309 o 009113 o 04 ~~ 45 
o 9(j2~7 1 o 690862 o 29 1409 I. 446750 
o 95<}O 41 o 875948 O. 083093 0 . 41 2529 
O. 897627 o 885607 0 . 01202 0 0 . 059677 
o 6;:!3249 o 967319 - 0 . 344069 - 1 708189 
1 000000 o 905'759 o 094041 O. 466803 
O. '195635 1 064999 - 0 . 069364 -· 0 . 344368 
I 0;) -/4 2 6 I. 168470 - 0 131043 - 0 . 650 586 
I . 13033 4 I . 15493 1 - 0 . 024597 - 0 . 1;>21 16 
o 83250'1 O. 858486 - 0 . 02:l978 - 0 128970 
() 5bO ;,?()2 o 52709</ o 041103 o 20 4060 
(J lJ/J ;! ·/ ~O o 7 38313 2 - 0 075624 - 0 375450 
(J 4 6~Jr'fa o 318147 o 144251 0 . 716156 
o 70/570 o 562390 0 . 14:l180 0 . 720770 
o 95 " ~42 0 . 96:l877 - 0 . 01163:l -0. 0:l7763 
o 93 44 '([1 o 902 lo 19 0 . 031879 O. 1:l82b9 
o 7 0"/570 0 . 9 lt·2 06 - 0 . 208/,3 6 - I. 035U08 
1 061\4:'1:1 I 02 5 ~!60 o 039197 O. 194602 
1 t , 1 ' , 1, 11 1 0:\ 1 ~ rl'l 
° 
109'17 '7 O. :14/,010 
•• ..; \.J i 't.t.: ,:.11 .,) I n I , ,,;, T /, PAGE :i 
O. 83S 8Q9 I. 09818:> -0. 2''1336 -1 . 287'18 
1 017033 1 . 1218'18 -0. 10486' -0. '20621 
O. 897627 O. 86739:> O. 030232 0 . 1'00'11 
O. 633468 O. :>86326 0 . 047142 0 . 23404b 
o 602 060 0 . 6'3702 -0. 0'lb43 -0. 2'6388 
o 380211 0 . 306142 O. 07406'1 O. 367728 
o 579784 O. :>81630 -0. 001846 -0. 009167 
I. 041393 O. 7'14379 0.247013 1 . 226338 
O. 863323 O. 88276'1 -0. 01'1446 -0 0'16'43 
o 623249 1 . 0:>3504 -0. 4302:>' -2 136074 
1 120514 O. 826850 O. 2'13723 I. 4'0238 
o 919078 1 . 0'0778 -0. 131700 -0 6'3846 
O. 826 07:> O. '184702 -0. 1'8623 -0. 787'33 
O. 92427'1 I. 171373 -0. 2470'14 -1 . 226737 
o 892094 O. 9'64:>'1 -0. 06436' -0. 31'1"0 
O. 431364 0 . 68641:> -0. 2"0:>1 -I. 26624' 
o 7:l587:> O. 778636 -0. 022762 -0. 113004 
O. '2:>5272 0 . 262428 -0. 0071" -0. 03"24 
O. 556302 0 . 600265 -0. 043'162 -0. 2102''1 
O. 690196 O. 628'67 0 . 06162'1 0 . 305'16' 
O. 462398 O. 810134 -0. 347736 -1 . 7263'12 
O. 86923:? 1 . 010417 -0. 14118' -0. 700937 
O. '113814 0 . 901456 0 . 0123'8 0 . ObI3'4 
O. 944483 1. 067161 -0. 122679 -0. 60'10'9 
o 79~39;! O. 9454'15 -0. 153103 -0. 76010' 
o 698970 1 . 033172 -0. 334202 -I. b''11'1'1 
O. 662758 O. 780387 -0. 117630 -0. '83'1'12 
0 . 477121 0 . 6'14380 -0. 21725'1 -I. 07861 '1 
O. ~~b302 0 . 689565 -0. 133263 -0.661606 
O. 113943 0 . 423144 -0. 309200 -I. '3'076 
o 6!>~7~B O. 68'049 -0. O;!2:!91 -0. 11066'1 
O. 85733::? O. 960238 - 0 . 102'105 -0. 5108'10 
0 . 851258 O. 974607 -0. 123348 -0. 612383 
O. 963493 1 . 0'2103 -0 . 083620 -0. 41'14' 
1 . 1:1987'1 1 . 082993 0 . 05b886 O. 28;!420 
I 3:l0248 1 . 2b'1849 0 . 08039'1 0.39'11" 
1. 041393 1 . 2'6241 -0. 21484'1 -1 . 0666'2 
I 037426 1. 16'131 - 0 . 12770' -0. 63401 I 
I 008600 1. 1'3220 -0. 144620 -0. 717'1'11 
0 . 80'-12:32 O. 8618'3 O. 007378 0 . 036631 
0 . 361728 O. 661872 -0. 300144 -1. 4'101 14 
O. 2~5~72 O. 378198 -0. 12292' -0. 610283 
o 698970 O. 730787 -0. 031817 -0. 1'795'1 
1 . 07"47 O. 833'24 0 . 242023 I. 201 '62 
o 99:>635 1 . 017414 -0. 021778 -0. 108123 
1. 170262 1 . 060462 O. 109799 O. '4'116 
1. 440909 I. 100359 O. 332550 I. 651000 
I :l010'9 I. 167339 O. 333720 1. 65680'1 
1. 222716 I. 274604 -0. 051887 -0. 257603 
1 . 193125 1. 215506 -0. 022461 -0 . 11 1:113 
1. 068106 1. 050612 0 . 017574 O. 087247 
o 897627 O. 820665 0 . 076962 0 , 38208'1 
0 . 681241 O. 580183 O. 101058 0 . 50171'1 
0 . 414973 O. 524364 -0. 10'1391 -0. 54308'1 
0 , 81::?913 o b&5414 O. 1274'1'1 0 . 63298'1 
0 . 477121 0 . 6748'15 -0. 1'17774 -0. '101800 
1 . 1461;;>0 1 , 048874 0 . 0'17254 0 . 482832 
1. 209515 1. 0285'1B 0 . lBO'117 0 . B'1B191 
1. 313867 1. 131943 0 . 181924 0 . 9031'10 
1 1 ~533b 1. 079012 O. 076324 O. 3189;;>2 
~ I I : I i. ; , I : ~ Il'i 1..1:, iA - PAGE b 
I 290035 1 016218 O. 273816 1. 359405 
1 . 332438 O. 956390 O. 376048 1. 8669:14 
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f i: ;· . , ~ i f.! II/I i ,. .. .. PA\;E 2 1 
O. 7&533 0 O. 720284 0 . 065046 o . 327075 
o . 591064 O. 769693 -0. 17862 8 -0. 898205 
o 2 ~ 5272 O. 223390 O. 031892 0 . 160315 
O. 653~12 O. 487566 O. 165647 O . B3~9~9 
0 . 623 249 o 666703 - 0 . 043454 -0. 218501 
o 3 9 '/9 40 O. 755554 -0 357614 - 1. 798208 
0 . 50:'150 o . 9 3 8534 - 0 383384 - I. 92778 0 
o 785330 o 800143 -0. 014813 -0 074406 
I 113943 0 . 856087 o . 257957 1. A!9b59;! 
0 . 6901 9 6 0 . 6·H967 O. 048~~9 0 . 242514 
o 94448J 1 . 030349 - 0 . 035867 -0. 431767 
o 799 3 ·10 0 . 858315 -0. 058975 -0. 296546 
o 7 9 239 2 1 . 032644 -0 . 240252 -I. 20007 1 
o 602060 0 . 686289 -0. 084228 -0. 423526 
O. 2552 72 0 . 484909 -O. a!29636 -I. 154691 
o 519514 O. 498470 O. 020044 O. 100789 
o 6020 60 O. 597542 0 . 004518 0 . 022717 
o 342423 O. 848851 -0. 5064;!9 -2 . 546499 
o 414973 O. 766870 -0. 351897 -I. 769459 
o 6 6 2 " 58 0 . 314640 0 . 348118 I. 750458 
o 8750 61 O. 704609 O. 170452 O. 857093 
O. 755075 O. 675652 0 . 000223 O. 403387 
O. 785330 I. 025191 -0. 239861 -I. 206103 
o 705330 0 . 8E14211 -0. 098881 -0. 497210 
o 79934 0 O. 99522~ - 0 . 195885 -0. 984977 
O. 6020 bO O. 894799 -0. 292739 -I. 471992 
0 . 2 304 -19 0 . 465551 -0. 23~lOi:' -I. 1921'13 
O. 5 56302 o . 399525 O. 156778 O. 788332 
0 . 71b003 0 . 605215 0 . 110788 O. :;:)7080 
o 3 0 1030 O. 706586 -0 . 405556 -A! . 039274 
o 3 9 l'-i -1O 0 . 597210 -0 . 199270 -I. 001997 
o 6 7;:09 8 0 . 08277 1 o . 509327 2 963337 
0 . 8 9 20'14 0 . 750160 0 . 141935 0 . 713697 
o b~3~12 0 . 706452 -0. 053239 -0. 267705 
0 . 672098 1 . 030871 -0. 358773 -I. 804036 
o B ~7:J:t2 I. 013515 -0. 156192 -0. 785337 
o b627~8 O. 984436 - 0 . 321679 - 1 . 617511 
0 . 5 9 1064 0 . 811273 -0. a!2020B -I. 107282 
o 462398 O. 372946 O. 089452 O. 449793 
o . 707570 O. 638952 O. 068618 O. 345034 
o 707 5 7 0 o 5771391 O. 129679 O. b5;!072 
o =:; I.J ~ j 2 0;~ O. 908 0 7 5 -0. 339973 - 1. 709000 
o ~ :';' 6302 0 . 932158 -0. 375856 - I. flO?9JI 
o 832 5 0 9 0 . 529371 0 . 304138 I. 529310 
0 . 9 7'172 '1 O. 676433 O. 301291 I. 514992 
o 77£:1l 5 1 O. 852535 -0. 074384 -0 . 374030 
o 74 0 :163 I . 094 ~ 70 - 0 . 354207 -I. 791075 
() ?2~41 li' I. 010:;47 -0. 0811::?8 -0 . 407938 
0 . 785:lJO 0 . 96318"1 -0. 177El59 - 0 . 8943:16 
O. 643453 O. 7'o!7565 -0. 084113 - 0 . 422949 
o 56B;~ O;! 0 . 415064 0 . 153138 0 . 770031 
o 'I 70 1:,J O. bl32 31 O. 16492 0 0 . 829273 
o . 3 6 1 7~' 1J o 9;.~O·lh" - 0 . 5:;9236 -.a1 . al ;!03~ 
o f3 3 f1 S ·19 1. J 1 ~a;~ '1 -0. 2'16980 - 1. 39;?15i:' 
(I 8U (J~ I :1 1 02111:'15 " 0 . 141021 -0 . 709103 
I 421 b 04 1. 2 '16127 O. 145476 0 . 73150:; 
I I ~J</ (f r' I Ib'/9;?C1 -0. 030049 -0 . 151097 
1. I b 1:J=- ~J I . 14IEf 3'~ O. O~i:'~14 0 . 113;!(Jl! 
I 047;! 13 I. 102 676 - 0 . O:;34~a -0. 2bEH:l08 
o :,1 '1". ·1') 07'/1774 - 0 J ~22:Jl - 0 7M) 41.n 
.1 . 1 l.; - 'd:. ; · t ::.., 101 u ~:. i ,; .. 
o 929 -119 
o 380 211 
I. 028465 
0 . 861270 
-0. 099046 
-0. 481058 
------ -- - - -- - RUN CHECK INFORMATION-- - - - - - - - ----- - -
OUTPUT MATRIX FROM .ubr . RLSEP 
O. 7 5 35 o. 005b 0 . 0033 O. 0828 
o 55 70 0 . 165 3 1 . 804 6 45. b265 
0 . 1010 -0. 20b4 o. 316b B. 0053 
2 . 17 19 O. 0871 7 . 6143 192. 5215 
52. 5 236 -0. 004b 12 . 8422 324 . 7042 
O. 03 53 O. 3358 0 . 192b 4 . 8706 
23 9 0 70 0 . 0195 b . b93 9 Ib9 . 249b 
b 7 3 5 3 o 00b5 O. 5 4 9 2 13. 6649 
7 0 6 7 7 O. 0 2 43 1. 0597 2b. 7946 
37. 77 12 0 . 0011 O. 73b8 lB. b304 
0 ·' 38 O. 31b3 O. 0000 O. 0000 
VARIAllLE MEANS (from .ubr . llECORI) 
I O. 7535 
2 O. 5570 
3 O. 1010 
4 2 1719 
5 52. 5238 
b o 035 3 
7 23. 9 0 70 
8 b . 7 353 
9 -, . Ob77 
JO 3 7 . 7 7 12 
II 1. 07 :J8 
IE H 0 
PA':' I:. ~ ., 
-0. 49803 9 
-2. 41892 8 
O. 7b59 
O. 0000 
O. 004B 
O. 0000 
O. 0000 
O. 02bO 
O. 0000 
O. 0003 
O. 0000 
O. 0000 
O. 0000 
(Z 'SAS) ~.~ul~d W'3J -~~O~~.N 3Wr~d 8Ul~.aul8u3 10 .6-rroJ ~sn 
Z 'SAS :AII O~d :NO 'r r :, r "~-80-C8 
r r :, r '<;;Z-80-C8 
:03l~'1lS 
:03100dS 
WHO~-rOOl~d :130'11 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••• * ••••• ** ••••••••••••••••••••••••••••••• -••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
M M M M M MMM'1M MM M M M '1MM M M M '1 
M M M MM MM M MM M M M M M M M'1 M M M 
M M M M M M M M M M M M M M M M M M 
M MMMMM M M M M MMMMM M M M M M M M MMMMM 
M M M M M M M M M M M M M M M M M M M 
M M M M M M M M M M M M M M M MM M M 
M M MMM M M MMM MMM M M MMM M M MMM 
M MMM M M MMMM MMMM M 
M M M M M M M M M M 
M M M M MM M MM M M M 
M M MMMMM M M M M 
M M M M M M M M 
M M M M M M M M M M 
MMMMM MMM MMM MMM MMM M M 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
A'1M~ 'WION'1 
~'SAS l~-ll~DO~ :M3Sn 
•• w~ • •• • •• 2 - WAV AN OVA FOR SECHI DI SK •• ••••••••••• PACE 
•••••••••• 2 - WAY ANOVA FOR SECHI DISK ••••••••••••• 
NO OF YEARS IN DATA c 1 
YEAR : 81 67 
STATIONS FOR YEAR 
2 6 7 8 9 11 13 14 16 19 
21 23 24 25 28 32 33 36 38 40 
41 44 4b 50 :)1 52 54 55 58 bO 
61 62 63 64 65 b6 b7 68 70 71 
73 80 81 84 90 91 92 93 94 95 
96 101 102 103 104 105 109 110 115 116 
118 129 132 133 135 13b 137 
ANALYSIS USINC 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE OF SS MS FOBS FCRT 
BLOCKS 2 4812. 5762 240b . 2881 4 . 059 
STATIONS b6 180201. 9b88 2730. 3325 4 . 606 
BLXSTN INT 13;? 78246. 0781 592. 7733 0 . 000 
ERROR 0 0 . 0000 0 . 0000 
TOTAL ;!OO 263260. 6250 1316. 3030 
GRANO MEAN 50. 7960 
STANDARD DEVIATION : 26. 3793 
~ ··~···.~.2-~JAY ANOVA FOR COLOR •• • • •••• • •• • ••• PACE 2 
•••• •••••• ~-WAY ANOVA FOR COLOR ••••••••••••••• 
NO OF YEARS IN DATA ~ 
YEAR : BI b7 
STATIONS FOR YEAR 
2 b 7 B 9 11 13 14 Ib 19 
21 ~3 24 2~ 2B 32 33 3b 3B 40 
41 44 4b :;0 ~I ~2 ~4 ~~ ~B bO 
61 62 63 b4 b~ 66 b7 6B 70 71 
73 BO Bl B4 90 91 92 93 94 9~ 
96 101 102 103 104 10~ 109 110 11~ lib 
liB 129 132 133 13~ 13b 137 
ANALYSIS USING 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE DF SS MS FOilS FCRT 
IlLOCKS 2 33B I. 1641 1690. ~B20 14. ~2B 
STATIONS bb 92~O7 . 6719 1397. OB~9 1~ . OOb 
IlLXSTN INT 132 1~360. 1641 lib . 3649 O. 000 
ERROR 0 O. 0000 0 . 0000 
TOTAL ~OO 110949. 0000 ~~4 . 74~0 
QRAND MEAN lB. 3731 
STANDARD DEVIATION : 13. 3046 
•• O····.2- WAY ANOVA FOR CHLOROPHYL A •••••••••••• PAOE 3 
••••••• • 2-WAY ANOVA FOR OtLOROPHYL A •••••••••••• 
NO OF YEARS IN DATA -
YEAR : 81 67 
STATIONS FOR YEAR 
2 6 7 8 9 II 13 14 16 19 
21 23 24 25 28 32 33 36 38 40 
41 44 46 50 51 52 54 55 58 60 
61 62 63 64 65 66 67 68 70 71 
73 80 81 84 90 91 92 93 94 95 
96 101 102 103 104 105 109 110 115 116 
118 129 132 133 135 136 137 
ANALYSIS USINO 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE OF SS MS FOBS FCRT 
BLOCKS 2 8392. 7539 4196. 3770 19. 157 
STATIONS 66 38132. 4297 577 . 7640 2.638 
BLXSTN INT 132 28915. 4102 219. 0561 O. 000 
ERROR 0 0 . 0000 O. 0000 
TOTAL 200 75440. 5938 377 . 2029 
ORAND MEAN 17. 7790 
STANDARD DEVIATION : 11. 9339 
k .k •••• • •• 2-WAY ANOVA FOR N03 • • •••• •• • • •• •• • • 
•••••••••• 2-WAY ANOVA FOR N03 •••••••••••••••• 
NO OF YEARS IN DATA • 1 
YEAR : 81 NO. OF STATIONS: 67 
STATIONS FOR YEAR 
2 6 7 8 9 11 13 H 16 19 
21 23 ;;!4 2~ 28 32 33 36 38 40 
41 44 46 50 ~1 ~2 ~4 ~5 ~8 60 
61 62 63 64 6~ 66 67 68 70 71 
73 80 81 84 90 91 92 93 94 9~ 
96 101 102 103 104 105 109 110 115 116 
118 129 132 133 13~ 136 137 
ANALYSIS USINO 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE DF SS MS 
BLOCKS 2 O. 0074 0 . 0037 
STATIONS 64 2 . 0~90 0 . 0322 
BLXSTN INT 128 O. 5144 0 . 0040 
ERROR 0 O. 0000 O. 0000 
TOTAL 194 2 . ~80B 0 . 0133 
ORAND MEAN O. 0~09 
STANDARD DEVIATION : 0 . 1106 
FODS 
O. 920 
8 . 006 
O. 000 
PACE .. 
FCRT 
•••••••••• 2-WAY ANOVA FOR ORTHO- PHOSPHOROUS •••••••••••• PACE , 
•••••••••• 2-WAY ANOVA FOR ORTHO-PHOSPHOROUS •••••••••••• 
NO OF YEARS IN DATA -
YEAR : 81 b7 
STATJONS FOR YEAR 
2 b 7 8 9 11 13 14 Ib 19 
21 23 24 25 28 32 33 3b 38 40 
41 44 4b 50 51 52 :)4 55 :)8 bO 
bl b2 b3 b4 b:) bb b7 b8 70 71 
73 80 81 84 90 91 92 93 94 95 
9b 101 102 103 104 10:) 109 110 11:) lIb 
118 129 132 133 13:) 13b 137 
ANALYSJS USJNG 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATJONS 
SOURCE OF SS MS FOBS FCRT 
BLOCKS 2 2 . 5898 1. 2949 7 . 487 
STATIONS 23 b5. 2749 2 . 8380 lb . 410 
BLXSTN JNT 4b 7 . 9"b O. 1729 O. 000 
ERROR 0 O. 0000 O. 0000 
TOTAL 71 7'. 8202 1. Ob79 
ORAND MEAN O. 7028 
STANDARD DEVJATION: 0 . 33b8 
••••••••• 2-WAY ANOVA FOR TOTAL PHOSPHOROUS ••••••• •••• PAGE 6 
••••••••• 2-WAY ANOVA FOR TOTAL PHOSPHOROUS ••••••••••• 
NO OF YEARS IN DATA m 
YEAR : 81 67 
STATIONS FOR YEAR 
2 6 7 8 9 11 13 14 16 19 
21 23 24 2~ 28 32 33 36 38 40 
41 44 46 ~O ~1 ~2 ~4 :l:l ~8 60 
61 62 63 64 6:l 66 67 68 70 71 
73 80 81 84 90 91 92 93 94 9~ 
96 101 102 103 104 10:l 109 110 11' 116 
118 129 132 133 13:l 136 137 
ANALYSIS USINg 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE OF SS MS FOBS FCRT 
BLOCKS 2 3 . 2771 1. 6386 :l. 428 
STATIONS 23 72. 8900 3 . 1691 10. 499 
DLXSTN INT 46 13. 88'2 0 . 3019 O. 000 
ERROR 0 0 . 0000 0.0000 
TOTAL 71 90. 0'23 1. 2683 
gRAND MEAN O. 8931 
STANDARD DEVIATION : O. 3899 
......... 2 - WAY ANOVA FOR rlH3 • •• •••••••••• PACE 7 
••••••• 2-WAY ANOVA FOR NH3 • •••••••••••• 
NO OF YEARS IN DATA • 1 
YEAR : 81 NO. OF STATIONS : 67 
STATIONS FOR YEAR 
2 6 7 8 9 11 13 14 16 19 
21 23 24 2:1 28 32 33 36 38 40 
41 44 46 :10 :11 :12 :14 :1:1 :18 60 
61 62 63 64 6:1 66 67 68 70 71 
73 80 81 84 90 91 92 93 94 9:1 
96 101 102 103 104 10:1 109 110 11:1 116 
118 129 132 133 13:1 136 137 
ANALYSIS USINC 1981 DATA 
TWO WAY ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE DF SS MS FODS FCRT 
BLOCKS 2 0 . 2371 O. 118:1 10. 70' 
STATIONS 23 O. :11:11 O. 0224 2 . 023 
BLXS TN INT 46 O. '093 0 . 0111 O. 000 
ERROR 0 O. 0000 0 . 0000 
TOTAL 71 1. 261' 0 . 0178 
QRAND MEAN O. 1708 
STANDARD DEVIATION : O. 0747 
•• w •• * •• ~ .* • • 2- WAY ANOVA FOR TOT AL NI TROGEN •••• ••••••••• PAGE 8 
••••••••••••• 2-WAY ANOVA FOR TOTAL NITROGEN ••••••••••••• 
NO OF YEARS IN DATA a 
YEAR : 81 NO. OF STATIONS: 67 
STATIONS FOR YEAR 
2 6 7 8 9 II 13 1<4 16 19 
21 23 2 4 2' 28 32 33 36 38 <40 
<41 44 <46 50 '1 '2 '4 55 '8 60 
61 62 63 64 6' 66 67 68 70 71 
73 80 81 84 90 91 92 93 94 9' 
96 101 102 103 104 105 109 110 11' 116 
118 129 132 133 135 136 137 
ANALYSIS USING 1981 DATA 
TWO WA Y ANOVA FOR SELECTED MONTHS AND STATIONS 
SOURCE OF SS MS FODS FCRT 
BLOCKS 2 2 . 6672 1. 3336 14. 162 
STATIONS 64 '6. 223' 0 . 878' 9 . 329 
BLXSTN INT 128 12. 0'31 0 . 0942 O. 000 
ERROR 0 0 . 0000 O. 0000 
TOTAL 194 70. 9438 O. 36'7 
ORAND MEAN O. 7809 
STANDARD DEVIATION : O. 4812 
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I-IU OF VEM <S IN O,;TA 
NO OF YEARS IN DATA -
YEAR 
CORR 
CORR 
1. 000000 
- . 497175 
81 NO. OF STATIONS 
2 VS. -0 497181 
2 VS . ~ 1. 000000 
CORRELATION MATRIX 
VARIABLES 
2 
- . 497175 
1. 000000 
STANDARD DEVIATIONS 
O. 1332 3 O. 36234 
SOURCE OF SS 
10 
RE GRESS ION 
RESIDUAL 
TOTAL 
1 
118 
119 
3 . 86179 
11.76148 
15. 62327 
PERCENTAGE EXPLAINED BY REGRESSION MODEL 
VARIABLES FORCED INTO EQUATION 
VARIABLES IN FINAL EQUATION 
vARIABLE 1 
VARIABLE MEANS 
1 
RESPONS E VAR MEAN 
RECRESSION COEFFICIENTS 
TERM 
0 . 1877 
1. 3 286 
COEFF 
-1 . 3 522 
INTECEPT ES TIMATE 1. 5824 
MS 
3 . 86179 
O. 09967 
24 . 71818 
FOBS SQNF 
38. 744 0 . 000 
STD ERROR 
0 . 717488 
OOSD Y PRDCTD Y RESIDUAL NML DEVIATE 
1. 184691 1. 514754 -0. 330063 -1. 045459 
O. 462398 1. 176711 -0. 714313 -2. 262553 
0 . 477121 1. 082059 -0 . 604938 - 1. 916111 
0 . 778151 1. 122624 -0. 344473 - 1. 091102 
1. 4232 46 1. 487711 - 0 . 064465 -0. 204190 
1. 2 91033 1. 244320 0 . 036714 O. 1162 99 
1 . 404934 1. 244320 O. 160514 O. 508420 
1. 474216 1. 406590 O. 067636 0 . 214233 
1. 13672 0 1. 041494 0 . 095227 0 . 301626 
1. 100370 1. 501232 -0. 400862 -1. 269711 
1. a! 55272 1. 095581 O. 159692 O. 505816 
1 nn"""" 1 -. , ~ 7" ~ - 0 :'1 147 :'14 - 1 1,' 011 1. " 
PA(';E 
r4,J OF i ~ Alj S IN OAf'; PACE 2 
1. 62:'>312 1. :1147:'>4 O. 110:1:18 0 . 3:10188 
0 . 903090 1. 311928 -0. 408838 -1. 294976 
O. 8:'>12:'>8 1.217276 -0. 366018 -1. 1 :19344 
1 . 577492 1. 44714:1 O. 130346 O. 41286:1 
1. 478:'>66 1. 44714:1 0 . 03140!1 O. 099 :12 4 
1. 964731 1 . 352494 O. 6120!37 1. 9390!3 2 
1. 96136:'> 1 . 379537 O. 601629 1 . 906263 
1 . :'>9:'>496 1. 366015 0 . 229481 O. 70!6869 
1. 739572 1 . 4~O10;? 0 . 319470 1. 011906 
1 . 460698 1. 467711 -0. 026613 -0 . 08490!9 
1 . 008 600 1. 149666 -0. 141068 -0. 44682:1 
1 . 376:'> 7 7 1. 406:'>80 -0. 030004 -0. 095035 
1. 746634 1. :)1 4754 0 . 231880 O. 734469 
1. 000000 1. 325450 -0. 325450 -1 . 030848 
O. :156302 1. 041494 -0 . 485191 - I . 53660!0 
1. 748963 1. 514754 O . ;?J4;!O~ 0 . 741844 
1. 424881 1. 420102 O. 004779 0 . 015138 
1. 322219 1. 109102 0 . 213117 O. 67:1037 
1. 436162 1. 474189 -0 . 038027 -0. 120447 
1 . 432969 1. 514754 -0. 081785 - 0 . 2:'>9050 
1 . 570543 1. 447145 O. 123397 O. 39085:'> 
1. 421604 1. 514754 -0. 0931:'>0 -0. 2 9 5049 
1 . 053078 1. 203754 -0. 150676 - 0 . 4 7 72 59 
1 . 496929 1.447145 0 . 049784 0 . 157688 
1 . 633466 1. 514754 O. 118714 0 . 376022 
1 . 4232 46 1. 2170!76 O. 0!05970 0 . 652 399 
O. 544068 1. 176711 -0. 630!643 -2. 003867 
I . 596790 1. 501232 O. 097558 O. 309010 
1 . 442480 1 . 447145 -0. 004666 - 0 . 014779 
1 . 773055 1. 271363 O. 501692 1. 589084 
1 . 999565 1 . 379537 0 . 620028 1. 963911 
1. 6232 49 1.244320 O. 378929 1 . ;!OO;?41 
1 . 324282 1. 041494 O. 280!789 0 . 895720 
1. 600973 1 . 460667 O. 140306 0 . 444411 
1 . 056905 1. 176711 -0. 119806 -0. 379481 
1 . 853698 1.474189 O. 379509 1 . 0!02 076 
1. 632 457 1. 514754 0 . 117703 0 . 370!818 
1 . 21 2 188 1. 257641 - 0 . 045654 - 0 . 144606 
0 . 661 2 41 1 . 244320 - 0 . 563079 -1. 783525 
0 . 9731 2 8 1. 514754 -0. 541626 - 1. 715576 
1 . 334454 1. 514754 -0. 180300 -0. 571093 
1. 94 2 008 1 . 4 ::iOl02 0 . 521906 1.653112 
1. 419956 1 . 271363 O. 148593 O. 470660 
1 . 397940 1. 311926 O. 086012 O. 272 438 
1.666518 1 . 379537 O. 286981 0 . 908998 
1 , 29225 6 1. 514754 -0 . 222498 -0. 704752 
1 . 161368 1. 176711 -0. 015343 -0. 048599 
0 . 929419 1 . 474189 -0. 544770 -1 . 725533 
1. 614697 1. :1147:14 O. 100143 0 . 317198 
1 . 060698 1 . 122624 -0. 061926 -0. 196149 
O. 763428 1. 109102 -0. 34:1675 -1. 094908 
1. 492760 1. 447145 0 . 045615 O. 144482 
1. 64 7 383 1 . 420102 O. 2 2 7281 0 . 719900 
I . 740363 1. 487711 O. 2:12652 0 . 800263 
1. 487138 1 . 244320 0 . 242819 0 . 769116 
1. 6:15138 1. 433624 0 . 221514 0 . 701636 
1. 471292 1. 109102 O. 362189 1 . 147217 
1. 537819 I . 352494 O. 185325 O. 587009 
1 . 0:13 078 1. 163 189 -0. 110111 -0. 348771 
, 
" ., ~ I.rl " , 1I'1 , I =-, ,, n O II '?RO n n'7Q~ 7 
NQ OF VEAH S IN DATA 
1. 4297:52 
O. :5051:50 
O. 342423 
1.143015 
1 . :58092:5 
O. 924279 
1 . 178977 
1. 421604 
1. 117271 
1 . 596:597 
0 . 612784 
1. 372912 
1. 708421 
1. 283301 
O. 732394 
1 . 336460 
1. 222716 
1 . 392697 
1 . 432969 
1. 361728 
1 . 463893 
1.361728 
1 . 029384 
1. 214844 
1 . 423246 
1. 4:53318 
0 . 748188 
1. 3:56026 
1. 332438 
1 . 829947 
1. 999565 
1.6:55138 
1 . 619093 
1. 3:57935 
1. 2:50420 
1. 271842 
1. 722634 
1.217484 
O. 278751\ 
1 . 409933 
1. 421604 
I . :503791 
1.752816 
1 . 633468 
1. 401400 
1. 434569 
1. 041393 
1. 313867 
1 . 379537 
0 . 973885 
1. 109102 
1 . 244320 
1 . 352494 
1 . 406:580 
1.217276 
1 . 09:5:581 
0 . 879233 
1. 447145 
0 . 676407 
1. 460667 
1. :5147:54 
1 . 3930:59 
1 . 230798 
1. 5147:54 
1.3:52494 
1. 447145 
1. 230798 
1. 4877 11 
1.447145 
1 . 3930:59 
O. 946842 
1 . 406580 
1. 5147:54 
1 . 082059 
1. 149668 
1. 447145 
1. 487711 
1 . 244320 
1. 487711 
1 . 095:581 
1 . 3930:59 
1. 514754 
1.176711 
1. 474189 
I . 5147:54 
1 . 1226:24 
1 . 244320 
1 . 5147:54 
1 . 3:52494 
1. 433624 
0 . 919798 
1. 514754 
1. 460667 
1. 514754 
0 . 852190 
1. 5147:54 
0 . 050215 
-0. 468735 
- 0 . 766680 
- 0 . 101305 
0 . 228431 
-0. 482301 
- 0 . 038299 
O. 326023 
0 . 238038 
O. 1494:51 
- 0 . 06362 4 
- 0 . 0877:55 
0 . 193667 
-0. 1097:57 
-0. 498404 
-0. 178294 
- 0 . 129777 
-0. 0:54449 
O. 20~171 
-0 . 125983 
0 . 016747 
- 0 . 031331 
O . 08~~42 
- 0 . 191737 
- 0 . 091:508 
0 . 371259 
-0. 401480 
-0. 091120 
- 0 . 155272 
O. 585627 
0 . 5118:55 
O. 5595:58 
O . ;!2603~ 
- 0 . 156819 
O. 073709 
- 0 . 202348 
O. 2078130 
0 . 094860 
- 0 . 965566 
- 0 . 10482 1 
0 . 069110 
0 . 070167 
0 . 833018 
0 . 118714 
- 0 . 0:59267 
-0. 080185 
O. 1892 03 
-0. 200887 
_____________ RUN CHECK INFORMATION--- ------- ------
OUTPUT MATRIX FROM lubr . RLSEP 
0 . 1877 -1. 3:522 3 . 8618 38. 7443 
I . 3286 1. 5824 0 . 0000 0 . 0000 
~) I'. p f I\n, F' r"~ ' .'.Ie: t P,' '''ffI c llh r n~r nn, ) 
0 . 159054 
- 1. 484697 
-;? , 4;?B4 ;?~ 
-0. 3 2 0879 
O. 723545 
- 1. 527666 
-0 . 12 1311 
1 . 032 663 
O. 7:5397 4 
O. 473380 
- 0 . 201:52 5 
- 0 . 27796 0 
0 . 613430 
-0. 347651 
-1. 578672 
-0. 564739 
-0. 411063 
-0. 172463 
0 . 640367 
-0. 39904:5 
0 . 0:53047 
-0. 099239 
0 . 261447 
- 0 . 607317 
- 0 . 289849 
1. 175946 
-1. 271668 
-0. 288618 
-0. 491818 
1. 85494:5 
1. 621275 
1. 772 372 
0 . 7159:54 
- 0 . 496718 
0 . 23346'" 
- 0 . 64092 6 
O. 6::18449 
O. 300463 
- 3 . 058385 
- 0 . 332 016 
0 . 218903 
O . ;!2;!2~O 
2 . 63851\1\ 
O. 37602;! 
-0. 187725 
- 0 . 253983 
O. :599291 
-0. 636300 
O. 0000 
O. 0000 
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NU e,F YE AI. S I N U.\ I A 
NO OF YEARS IN DATA 
YEAR 81 NO. OF STATIONS 1:) 
CORR 2 VS, 0. Oq614~ 
CORR 2 VS. 2 1. 000000 
CORRELATION MATRIX 
VARIABLES 
2 
1. 000000 o. 096145 
o. Oq614~ 1. 000000 
STANDARD DEVIATIONS 
o. 0:)658 0 . 28178 
SOURCE DF SS 
REGRESSION 0 O. 00000 
RESIDUAL 154 12, 22725 
TOTAL 154 12. 22725 
PERCENTAGE EXPLAINED OY REGRESSION MODEL 
VARIABLES FORCED INTO EGUATION 
VARIABLES IN FINAL EGUATION 
VAR I ABLE ~IEANS 
1 
RESPONSE VAR MEAN 
REGRESSION COEFFICIENTS 
TERM 
INTECEPT ESTIMATE 
o. 0924 
1. 0488 
1.0488 
COEFF 
0 . 0000 
MS 
OOSD Y PRDCTD Y RESIDUAL 
o. 00000 
0 . 00000 
0 . 00000 
FODS SGNF 
0 . 000 0 . 000 
STD ERROR 
0 . 000000 
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riO OF l' E A f< ~ iiI U-'lr A 
NO OF YEARS IN DATA -
YEAR : 
CORR 
CORR 
1. 000000 
0 . 154146 
81 NO. OF STATIONS 
2 VS. O. 154146 
2 VS . 2 1. 000000 
CORRELATION MATRIX 
VARIAIILES 
2 
0 . 154146 
1. 000000 
STANDARD DEVIATIONS 
0 . 03771 0 . 29514 
SOURCE OF SS 
13 
REGRESSION 
RESIDUAL 
TOTAL 
o 
155 
155 
o. 00000 
13. 50172 
13. 50172 
PERCENTAGE EXPLAINED IIY REGRESSION MODEL 
VARIAIILES FORCED INTO EOUATION 
VARIAIILES IN FINAL EOUATION 
VARIAIILE MEANS 
I 
RESPONSE VAR MEAN 
REGRESSION COEF F ICIENTS 
TEIIH 
INTECEPT ESTIMATE 
O. 0755 
O. 7939 
O. 7 939 
COEFF 
0 . 0000 
HS 
OU S O Y PRDCTD Y RESIDUAL 
O. 00000 
O. 00000 
O. 00000 
FOilS SGNF 
0 . 000 0 . 000 
5TD ERROR 
0 . 000000 
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Nu OF YEAI<S IN DAT A PAGE 
NO OF YEARS IN DATA 
YEAR 81 NO. OF STATIONS 10 
AVERAGE MONTHLY VARIATIONS 
NH3 CHLA 
O. 15000 1. 4 2975 
o 28400 1. 05209 
0 . 31200 O. :197:12 
o 29500 O. 960:18 
O. 1 5000 1. 4:1950 
0 . 21429 1 . 57675 
O. 2562 5 1. 5822 0 
O. 24333 1. 5 2794 
0 . 297 14 1 . 43925 
O. 34667 1. 11848 
0 . 00000 O. 00000 
O. 13000 1. 29571 
CORR 11 VS. 0 . 515386 
CORR 11 VS. 2 O. 138597 
CORR 11 VS. 3 - 0 . 452874 
CORR 11 VS . 4 O. 760431 
CORR 11 VS. 5 -0. 622492 
CORR 11 VS. 6 - 0 . 327818 
CORR 11 VS . 7 O. 6 2 0338 
CORR II VS. 8 - 0 . 171071 
CORR 11 VS. 9 O. 058908 
COR R 11 VS. 10 O. 2 08994 
CORR 11 VS. 11 1 . 000000 
CORRELATION MATRIX 
VARIAULES 
2 3 4 :I 6 7 8 9 10 11 
0 . 101463 O. 402784 - . 057065 0 . 51935 1 - . 34:16:13 O. 081283 0 . 29681:10 -. 283920 - . 044838 O. 248789 O. :115386 
o 402784 1. 000000 - . 00500:1 O. 228545 - . 271898 O. 070266 - 150839 - . 190268 O. 0!53770! O. 47540!1 O. 130:191 
.• f) ·~ 7n/. -; ( 1'1"'11)'" I ,,""flf,n - :-"n9 1',n n ?"n~ ... ::> fl :'l1l!1 ~ RIIR - 141 '1n:l o On ' 1n4,\ - ::>'1"''1<'14 - nn9:l ::>9 - 4:1 ::>n7 1 
110 OF YE"Ro I N O,;T" 
0 . 519351 O. 228:545 - . 2891:50 1. 000000 - . :507433 - . 33:2378 0 . ;!9 497:; - . 3:;6870 
- . 34:56:53 - . ~71898 O. 260462 - . :507433 1. 000000 O. 328873 - . 409;?49 O. 0;?:27 73 
0. 081~83 0 . 070~66 o. :2:;:2848 - . 33~378 O. 3:28873 1 . 000000 - . 17 8 789 - . O;!;?b70 
O. 296880 - . 1:5083 9 - . 14138:; O. 29497 :; 
- . 4092 49 - . 178789 1 . 000000 - . 061 723 
- . 283920 - . 1902~8 O. 08384:; - . 356870 O. 0:2~773 - . 0 :2:2670 - . 0 6 17:23 1. 000000 
- . 044838 O. 253772 - . ~36394 O. ~0687 4 0 . 0173 :;9 - . 0 :24340 - . 4783:18 - . 101801 
o 248789 O. 4754~7 - . 0093~9 - . 0~04 02 - . 3~083:; 0 . 0131 :2 1 O. :26:;690 -. 09i! 4 ~2 
O. :)1538 6 O. 138597 - . 4:)~871 O. 7604 3 1 - . 6:2:2487 - . 3 :27816 0 . 6~0339 - . 17107 0 
STANDARD DEVIATIONS 
0 . 34146 O. 3 5613 O. 11 :)79 1 . 77908 19. 17391 O. 07:;79 :; . :;497 9 
SOURCE OF SS MS FODS SGNF 
REGRESSION :) 9 . 72910 I. 94:)8~ 
0 . 03201 
60. 789 0 . 000 
RESIDUAL 64 ~ . 04861 
TOTAL 69 II. 77771 
PERCENTAGE EXPLAINED BY REORESSION MODEL 
VARIADL~S FORCED INTO EOUATION 
VARIADLES IN FINAL EOUATION 
VARIAB LE 3 
VARIABLE 4 
VARIABLE :; 
VARIADLE 7 
VARIADLE 9 
VARIABLE MEANS 
1. 2114 
~ 0 . 8140 
3 0 . ~709 
4 :2 . 6843 
5 3:1 . 3143 
6 0 . 0816 
7 2 4 . 7~29 
8 :) . 4:)14 
9 :; . 6871 
10 :)1. 942 8 
RESPONSE VAH MEA N 1 . ;!~99 
REOR ESSION COEFFICIENTS 
TERM 
2 
3 
4 
:; 
6 
7 
8 
9 
10 
COEFF 
0 . 0000 
0 . 0000 
- 0 . 637 3 
0 . 1077 
- 0 . 0033 
0 . 0000 
0 . 0347 
0 . 0000 
0 . 0 :2 4:; 
0 . 0000 
INTEC EPT ESTIMATE 0 . :2318 
OB SD Y PRDCTD Y RES IDUAL 
82. 60606 
STD ERROR 
0 . 077:21:1 
0 . 1:;8037 
0 . 331504 
0 . 101780 
O. 0 :23078 
O. 2:13302 
O. 053878 
0 . 047729 
O. 053277 
0 . 0176:15 
NML DEVIATE 
PAGE ~ 
0 . :20687 4 - . 0 :2040:2 0 . 7 60431 
0 . 0173:;9 - . 3:2083 :; - . 6 2248 7 
- . 0:24340 0 . 0131 2 1 - . 3 27816 
- . 4783:)8 0 . 2 6:;690 0 . 620339 
- . 101801 - . 0 9:2422 - . 17 107 0 
1 . 000000 - . 0 1:23:23 0 . 0 :18908 
- . Ol ::!3;!3 1 . 000 0 00 O. :20899:; 
0 . 0:)8908 0 . 2 089 9:; 1. 0 00000 
3 . 2 61:;8 2 . 4 6370 ;?3 . 70~ 19 0 . 4131:; 
NO OF V~ARS IN DATA 
0 . 46239 8 
0 . 4 77 121 
0 . 778151 
1. 281033 
1 . 404834 
1. 474216 
1. 136720 
1 . :25527:2 
O. 903090 
0 . 851258 
1. 964731 
1.981365 
1 . 59 5 496 
1 . 739572 
1 . 008600 
1. 376577 
1. 000000 
O. 556302 
1 . 4:24881 
1. 322219 
1 . 0530 78 
1. 4 23246 
O. 544068 
1 . 773055 
1. 99956 5 
1 . 623249 
1 . 324282 
1. 056905 
1. 212188 
0 . 6 8 1241 
1 . 94200 8 
1. 419956 
1 . 397940 
1.666518 
1 . 161368 
1 . 060698 
O. 7634 2 8 
1. 647 3 83 
1 . 487 138 
1. 471292 
1. 5378 19 
1 . 05 3 078 
1 . 4 :29752 
0 . 505150 
O. 34 2 423 
1. 14 3 015 
1 . 580925 
0 . 924279 
1. 178977 
1. 4 2 1604 
1. 11727 1 
0 . 61 2 784 
1. 283301 
O. 732394 
1. 2;!27 1 b 
1 . 432 969 
1. 361728 
1 . 0 :29384 
f ~ H1 n,.,,, 
O. 825861 
O. 736600 
O. 769351 
1. 143419 
1. 499940 
1 . 659807 
1. 074806 
1.051822 
1 . 122 660 
0 . 812207 
1. 91092 6 
1. 840149 
1.617695 
1. 650453 
1. 183341 
1. 196135 
1. 138817 
0 . 557912 
1 . 395048 
1. 308483 
1. 161815 
1. 353396 
O. 84 2968 
2 . 175292 
:2 . 0 23746 
1 . 543344 
1. 192700 
1. 174406 
1 . :209905 
O. 689548 
1 . 963370 
1 . 303596 
1. 391840 
1.601331 
1. 133 015 
1 . 043578 
O. 513469 
1. 559163 
1. 457007 
1.218859 
1. 419821 
1. 096 556 
0 . 801480 
O. 806760 
O. 522357 
1 . 129534 
1. 514992 
1. 284614 
1. 219 5 51 
1. 259747 
O. 9372 34 
O. 736551 
1. :274 225 
O. 690384 
1. 229:2:27 
1. 535756 
1.30813::1 
1. 0002 43 
I I""IP qq t R 
- 0 . 363463 
- 0 . 259479 
0 . 008800 
0 . 137615 
- 0 . 095106 
- 0 . 18::1591 
0 . 061914 
O. 203451 
-0. 2 19570 
O. 0 39051 
0 . 05380:1 
0 . 141 2 16 
- 0 . 0 22 199 
O. 0891 2 0 
-0 . 174741 
O. 180442 
- 0 . 138817 
- 0 . 001610 
O. 0 2 9834 
0 . 013736 
- 0 . 108737 
0 . 069850 
- 0 . 298900 
- 0 . 402:237 
- 0 . 0 :24180 
O. 079905 
0 . 131582 
- 0 . 117::101 
O. 002282 
- 0 . 008307 
- 0 . 021362 
O. 116360 
0 . 006099 
0 . 065187 
O. 0283 5 3 
0 . 017120 
O. 249959 
0 . 088220 
0 . 030131 
O. 252433 
O. 117998 
- 0 . 043478 
O. 6 2 8272 
- 0 . 301610 
- 0 . 179934 
0 . 013481 
O. 06 ::1933 
- 0 . 360334 
- 0 . 040574 
0 . 161 857 
0 . 180037 
- 0 . 123768 
0 . 009076 
O. 04:2010 
- 0 . 006::110 
- 0 . 10:2787 
0 . 053::192 
0 . 029141 
n 1 ~,\ Q ~,t. 
-2. 031520 
- 1. 450 3 15 
0 . 049185 
0 . 769176 
- 0 . 531582 
-1. 037332 
0 . 346058 
1. 137 156 
- 1. 227254 
0 . 2 1827 1 
O. 300734 
O. 789306 
-0 . 124080 
0 . 498 12 0 
-0 . 976686 
1. 008551 
- 0 . 77 :1894 
- 0 . 008999 
O. 166750 
0 . 076775 
- 0 . 607768 
0 . 3904 14 
-1 . 670654 
- 2 . 2 482 43 
- 0 . 135151 
0 . 44 66 18 
O. 735458 
- 0 . 6:167::15 
0 . 0127 57 
- 0 . 046431 
- 0 . 119400 
O. 650376 
0 . 034092 
O. 364350 
O. 158 4 75 
0 . 0 956 90 
1. 397106 
O. 493091 
0 . 168414 
1 . 410932 
O. 659532 
- 0 . 243014 
3 . 51162 7 
- 1. 685802 
- 1. 005713 
O. 07:1 351 
0 . 368::122 
-2 . 014033 
- 0 . 226781 
O. 904672 
1 . 006291 
- 0 . 691790 
O. 050730 
O. 234909 
- 0 . 0 3 6389 
- 0 . 574511 
O. 2 99547 
0 . 162 979 
n '7".,n"" 
PAGE 3 
tiD OF YEMlS Irl IJATA PACE 4 
1. 453318 1. 273906 0 . 179412 1. 002797 
0 . 748188 O. 649307 0 . 098881 O. '52679 
1. 829947 1.882142 
- 0 . 0'2196 -0 . 291739 
1. 655138 1.'11914 O. 143224 O. BOO'31 
1. 619093 1. 7734'6 
-0. 1'4362 -0 . B627B' 
1. 250420 1.217946 0 . 0 32474 O. 1B1 '09 
1. 217484 1 . 140894 O. 076'9 0 O. 4 2808' 
0 . 2787'4 O. 752588 - 0 473834 -2. 64S4 ;!3 
1. 421604 1. 37866' 0 . 042938 O. 239998 
1. 7528 16 1. 63232 ~ 0 . 120491 O. 67 3 467 
1 041393 o 9 77984 O. 063409 0 . 354414 
- ----- - ------RUN CHECK INFORMATION----------------
OUTPUT MATRIX FROM .ubr . RLSEP 
1. 2114 0 . 0000 0 . 0000 0 . 0000 O. 0000 
0 . 8140 0 . 0000 O. 0000 0 . 0000 O. 0000 
O. 2709 - 0 . 6373 0 . 3129 9 . 7743 O. 0027 
2 6843 O. 1077 1. 6039 50. 1062 O. 0000 
3'. 3 143 - 0 . 0033 0 . 1804 , . 6361 O. 0 2 06 
0 . 0816 0 . 0000 0 . 0000 0 . 0000 O. 0000 
24 . 7':)29 O. 0347 1. 3859 43. 297':) 0 . 0000 
5 . 4514 0 . 0000 0 . 0000 0 . 0000 O. 0000 
5 . 6871 O. 0245 0 . 1486 4 . 6439 O. 0349 
51. 9428 O. 0000 O. 0000 0 . 0000 O. 0000 
1. 2299 O. 2318 0 . 0000 O. 0000 O. 0000 
VARIAnLE MEANS (from .ubr . DECORJ) 
1 1. 2114 
2 0 . 8140 
3 O. 2709 
4 2 . 6843 
5 35. 3143 
6 0 . 0816 
7 ;.? 4 . 752 9 
13 5 . 4514 
9 ':) . 6871 
10 51. 94 29 
11 1. 2299 
J Ell 0 
